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Safety 


——— in cell structures ————= 


The pictures show an installation at a large steel plant which is typical 


of many found in the Public Utility and Industrial Fields. 


Ambler also manufactures an Ebonized Asbestos Lumber offering 
equal safety for switchboard work. 


ARADI CT LOpLRQOTH\C TXA BER 
AMBLER ASBESTOS LUMBE 


, er” eae Fireproof Asbestos cannot burn. Danger from short circuits completely eliminated. It is 
approved by the Underwriters’ Laboratories. 
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.. Structural Strength Not only possessing exceptional strength, but more than strong enough for any 


cell or barrier construction. 


PR ee Workability Ambler Asbestos Lumber is cut and drilled to dimensions at the factory accord- 


{ ing to specifications, thereby requiring little working at the point of installation. 


AMBLER ASBESTOS SHINGLE & SHEATHING CO. 
Ambler, Pa. 
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THE BELDEN SOFT 
RUBBER PLUG-~ 
IT WONT BREAK 
































“Belden Unbreakable Soft Rubber Plugs 
Cost Less in the Long Run” 


HESE are the very wordsofa Soft Rubber Plug is actually saving 
large manufacturer of electrical us money. 


refrigeration equipment. “Incidentally, we have found that 


Here is more of his statement:“We the Belden Soft Rubber Plug is also 
found the cost of replacing broken an aid in making sales. Dealers and 
plugs so great that we standardized § Customers appreciate the elimina- 


on Belden Soft Rubber Plugs. As tion of broken plugs.” 


a result, the numerous service calls Belden Soft Rubber Plugs are pro- 
we used to have, due to broken _ vided with the Belden Cut Cord 
\N plugs, have been completely elimi- — Service on all rubber cords and tex- 
& nated, and by standardizing on tile insulated cords as well. 
Belden Soft Rubber Plugs we ac- : } 
tually lowered our costs. It will pay you to investigate the 
cost reducing and sales building 
“Since the average service call costs features of Belden Soft Rubber 
in the neighborhood of two dollars, | Plugs, “The Plug Unbreakable for 
it is not surprising that the Belden Things Electrical.” 





BELDEN PRODUCTS 
Beldenamel and Textile 
Magnet Wire 
Coil Windings : 
Beldenmold Belden Manufacturing Company 


vaanaa — eer I 2310-B South Western Ave. Chicago, IIL. 
Automotive Wires and Cables 


Airplane Assemblies 


| 
| | Radio Wires, Cords 
} 


Write today for the complete story! 














_ and Cables 
| Rubber Covered Wires 
| Armored Cables 
Flexible Armature Wires 
| Motor Lead Wires 


Braided and Stranded 
Copper Cables 


Cotton eo” A 
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UR customer’s shop was “tooled up” and production 
nicely under way on the new product. The tired Super- 
intendent leaned back in his chair with a sigh of relief. 
Tomorrow was a holiday and he was glad for a chance to rest. 
“R-r-i-ing! He reached almost irritably for the telephone 
that disturbed his thoughts. It was the Assembly Foreman on 
the line. “Brocton, the motor we specified on that new type 
A. L. won't give us clearance. We’ve got to have a “special.” 
“I'll get in touch with Master right away, George, and see 
what they can do for us.”” Brocton replaced the receiver 
wearily. The day before a holiday—all set to go—rush 
orders waiting—wrong specifications on the motor. If his 
secretary overheard strange mutterings, she tactfully over- 
looked them. 

Within an hour The Master Electric Company had a tele- 
gram telling of the difficulty. All night and during the holi- 
day our Engineering Department and our Pattern Shop 
worked on the new pattern necessary to change the motor 
over to fit‘the requirements. The next day the foundry cast 
them. The day after they went through our machine shop. 
We rushed them out to our customer. Everything was O. K. 

Holidays mean nothing to the Master Organization when 
a customer gets in a jam. But, just the same, a letter like 
this is appreciated: 


Electrical Manufacturing 





Little Stories of MASTER MOTORS 


Master Electric Co., 
Dayton, Ohio. 


Gentlemen :-—— 


It is with no little pleasure 
that we acknowledge your much appre- 
ciated letter. We, like you, appre- 
ciate receiving the treatment we like 
to accord the other fellow and it is 
our hope that we can continue to turn 
considerable business your way. 

You have given us good service, 
good quality and splendid treatment. 
We can’t ask any more. 


Sincerely yours, 


The orignal of this letter is in our files and 
you may have the name and address of the 
customer, should you wish to refer to them. 


Willingness to go out of our way to 
be of service is just one of the reasons 
why Master Guaranteed Motors have 
increased so tremendously in popularity. 


THE MASTER ELECTRIC COMPANY 


Dayton, Ohio. 


Manufacturers of Master Guaranteed Motors 


STOCKS CARRIED IN PRINCIPAL CITIES A457 
¥20 TO I|OH.P. 







MORE THAN 100 SERVICE STATIONS 
NOT MORE THAN 40° 
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HAVE SERVED for 
SIXTEEN YEARS 


PRACTICALLY since the beginning of 

the industry Formica has been making 
Laminated Phenolic materials for Amer- 
ican electrical organizations. 





The names of many of the leaders have been on our 
books almost from the beginning. 


This continued confidence can only be due to good and 
uniform materials promptly made and delivered. 


We have steadily added to plant and equipment - - - 
even now a new factory building which will house 
new producing tools is under construction. 


aa 


THE FORMICA INSULATION CO. 
4626 Spring Grove Ave. Cincinnati, Ohio 


ORMICA' 
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re MANUFACTURING’S edi- 
torial program has the following 
objectives : 


To help all electrical manufacturers, 
including makers of motor-driven 
products, increase the product’s sal- 
ability, cut unit production costs, 
quicken turnover, reduce overhead 
expenses, establish standard methods 
of work, and spread a better knowl- 
edge of raw materials and parts. 


To spread a better knowledge of 
and aid electrical manufacturers in 
adjusting sales management to the 
buyers’ market, to aid in making ad- 
vertising more effective, finding the 
most profitable distribution channels, 
and promoting cooperative market de- 
velopment. 


or) 


To further the working out of 
sounder management policies and 
better executive control, coordinating 
sales and production schedules, pro- 
moting research, and developing better 
industry relations. 


To help all motor repair shops to 
build better business by developing 
a sounder organization, improving 
management, policies and methods, 
and developing a keener merchandis- 
ing point-of-view on the _ business. 
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ELECTRICAL MANUFACTURING does not 
publish any news or comment relating to 
either personal or patent controversies. 
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“Where Do We Go from Here?” 


Manufacturing Electric Fans. . 


Spray Finishing Fundamentals 


Clothes Washer Production Methods 
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Lighter than iron 


Maintaining the same degree of strength and efficiency in the 
product, and at the same time making it as light as possible, is a 
eae problem that has been solved by many manufacturers 

y the use of Bohnalite. 


For Bohnalite is an alloy 62% lighter than iron, possessin 
every advantage of iron with none of its disadvantages an 
having in addition many valuable features of its own. 


It has high uniform hardness—great density—fine grained . 
structure—exceptional strength—excellent bearing Paar 
qualities—ductility and lightness. Ee ae | 

Let us demonstrate and prove to your engineers that 
it will take the place of iron in your eoaliiet with a 
real increase in all-around efficiency. A 
Send us your blue prints and ask for the latest © ee : 
Bohnalite Booklet. eon ae 


BOHN ALUMINUM & BRASS CORP., DETROIT, MICH. 
New York Chicago Philadelphia Cleveland Pittsburgh 


owe 
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into the nut... 


SHAKEPROOF LOCK WASHERS are designed 
to hold nuts securely regardless of strain or 
vibration. Around the circumference of the 
washer are teeth of hardened steel, twisted. 
When a nut is turned down, each tooth bites 
in with a grip of steel. Only applied force 
can loosen their tenacious hold. 


This unique design of SHAKEPROOF Lock 
Washers also prevents linking and speeds up 
production. 


Over 150 different types of industries are 
finding new savings in SHAKEPROOF Lock 


wisted steel teeth biting 
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Type 20 


Type 12 Internal Terminal 


Type 11 External 
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Washers. Somewhere on your product there 
is a place for SHAKEPROOF. Mail the coupon 
below for samples and test this modern lock 
washer out. 


SHAKEPROOF 
Lock Washer Company 


{ Division of Illinois Tool Works } 
2513 North Keeler Avenue Chicago, Ilinois 


U.S. PATENTS 1,419,564; 1,604,122; 1,697,954. OTHER PATENTS PENDING. FOREIGN PATENTS 


FREE SHOP TEST SAMPLES 


SHAKEPROOF LOCK WASHER CO. . 
2513 North Keeler Ave., Chicago, Ill. 


Please send me samples of 
[-] Shakeproof Lock Washers to fit bolt size 


[_] Shakeproof Locking Terminals, size - 
Firm Name 
Address peaeeees eae = 
Town State 
By 
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HORSE HEAD ZINC 


FOR THE DIE CASTING INDUSTRY 


with Beauty 


This loud speaker frame... this 
graceful body ... this amplifier of 
beauty is also die cast of a Horse 


Head Zinc base alloy. 


Die castings can be strong —utili- 
tarian. Die castings can be graceful 
beautiful. 


And Horse Head (uniform qual- 
ity) Zinc serves equally well for 
either, and also for a combination 
of both. Strength is inherent, and 
beauty of design easily applied to 
this metal. 


“Hooking-up Utility 


This condenser frame... this utili- 
tarian body ... is a die-casting 
which frames the whole of a radio. 
Strong ... rugged... and splen- 
didly designed (notice the thin 
wall sections, the cored holes, the 
general appearance). 


This (and 500,000 exactly like it) 
are made of a Horse Head Zinc 
base die casting. 


Kage THE NEW JERSEY ZINC CO. > 


160 FRONT STREET, NEW YORK CITY 
Zine Metals and Alloys « Rolled Zinc — 


== Zinc Pigments « Sulphuric Acid « Spiegeleisen © 
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Insulation. that slands the salf 


Here's the only wire that held up on every test we put it to,” 


said the engineer of one of the country s largest motor manufacturers. 


How about dielectric strength?” said the superintendent, who 
had had armature troubles when motors were overloaded. 


“Stood a twist test of 2000 volts without breaking down,” said 
the engineer. 


“That's fine, but how does it stand elongation?” 


ay the engineer replied, "even this No. 14 stood 25% 


without a sign of enamel failure.’ 


Yes, and we mustn't ee that Dudlo has always been willing 


and able to help us out on the tough jobs whenever we were up 


against _ added the purchasing agent. 


DUDLO MANUFACTURING COMPANY, FORT WAYJNE, INDIANA 


Divisieowiéesf Generat Cabtbte Coevpoeraties 
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Dudlo wire will al- 
ways prove itself in 
your laboratory as 
well as in the mauu- 


facturing processes. 
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‘NOT A PRODUCT. 
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sa ERMANENT BEAUTY 
WITH YEARS OF SERVICE 


Wherever Udylite is used there is 


) O97; ee : 
ab 2=— positive insurance against rust and 


corrosion—enemies that cause millions in 
losses to American industry. 


Permanent beauty—a satin-like finish that 
adds to the sales appeal of any article, is a 
prominent attribute of Udylite, but of far 
greater consequence is the protection of vita. 
parts against the elements. 


The Udylite process is a long step in advance 
of former rust proof methods. Proven suc- 
cessful through hundreds of installations, it 
is enabling manufacturers to maintain the 
high quality of their products over the years. 
From the standpoints of economy and good 
business, Udylite occupies a distinctive place. 


Write us for full details on your rust proofing problems. 


chon inre 


REG. US PAT OFF 
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-BUTA PROCESS 





The UDYLITE PROCESS COMPANY 


Western Sales Office: 
114 Sansome St., San Francisco, Cal 


Eastern Sales Office: 


30 East 42nd St., New Yo 


3220 Bellevue Avenue 
rk DETROIT, MICH. 
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HE Gair Corrugated Case is a carrier of appearance. 

The jute, the straw, and every element of its make- 

up are of assured quality supported by our guar- 

antee. There is no thinning out of the sturdy body of our 
Corrugated Case in the interests of savings. It goes under 
no guise or illusive name and has not changed its old char- 
acter for a new because there is none better. It is the same 
tan-brown jute that has given the Gair Corrugated Case its 
prestige for looks and durability. Our jute liner is the care- 


fully formulated product of our own mills. 


Color printing, with sunshine in it, on rugged boxes that 
resists the freight handlers’ practical knocking about still leave 
a loop-hole for disappointment if the Corrugated Cases do not 
move in smooth procession over the sealing machine, well 


squared and with flaps meeting, emerging perfectly finished. 


Our engineers are familiar with every existing sealing ma- 
chine, and the adaptability of our Cases to their varying re- 


quirements is their first consideration. 
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E LIKE to serve the strong, particular and technically informed buyer 
of Corrugated Cases. His criticisms, suggestions and repeat orders are 
all evidence of an intimate confidence. He has Corrugated Case ideas 
of his own—we respect them and study them, and nine times out of 

ten bring in our Creative and Design Department to put ultimate safety and econ- 
omy into his Shipping Case if there is a chance for doing so. 


There is a distinguishing quality about the material and the build of Gair Cor- 
rugated Cases. Matter of course details, such as the number of arches to the lin- 
eal foot, the weight per thousand square feet and the pressure test are controlled 
by regulation—every honest Corrugated Case that has not undergone the devital- 
izing operation of quality clipping in the interest of cost saving should conform 
with these regulations, as Gair Corrugated Cases do. 


There is something typical about the Gair Corrugated Case. This is due to 
the day-in and day-out, continuous manufacture of the standardized jute liner and 
tough oat straw that goes into it. Also, to the unequalled advantage that the 
three Gair Corrugated Case Plants have of calling upon the skill of the artists as- 
sociated with the fine multi-color printing departments when featuring display 
advertisements on Gair Corrugated Cases. 


420 LEXINGTON AVENUE.~NEW YORK, 
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The first appearance of machines in the 
history of mankind was, curiously enough, 
accompanied by another eventful idea. 
The machines were designed to reduce 
manual labor, and also to enlarge output 
without increasing the original expendi- 
ture of energy. The rudimentary drill of 
primitive Europe is an example. Rotation 
of the end of the drill was made easier 
by supplying the end with a hard point 
cut from deer antler. The bearing in 
which this turned also was made of antler 
horn so that friction, and consequently 
the driving effort, was considerably re- 
duced. So the world began the battle 


to eliminate friction, 





which today is so 
successfully accom- 


plished by ball 


bearings. 
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Select TORRINGTON BALL BEARINGS for those import- 
ant points in your production where friction develops. 
These ball bearings possess qualities which distinctly add to 
the life and efficiency of machines. 


TORRINGTON BALL BEARINGS represent the highest 
development of precision manufacture. They operate smooth- 
ly, and with a minimum of friction, under severe conditions 
of load and speed. 


DISTRICT SALES* 


AAT REPRESENTATIVES 
S. W. Anderson 


565 W. Washington Blvd. 
Conn. ll g A Chicago, Ill. 
r) 


Gibson & Hodgson 
2315 Dime Bank Bidg. 
Detroit, Mich. 
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The C-O Blower No. 8-D 
shown above is a variable 
speed electric blower, hav- 
ing a DUMORE Motor 
of special type, developed 
exclusively for this serv- 
ice. It is equipped with 
a dust-proof case and is 
not effected by tempera- 
ture change. 
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Thousands of 
Dumores in - 
this Service 


EEPING air circulating . . . moving 
soot and dust out of its “lodging 
places” ... is the assignment right- 

fully given to the blower. It provides the 
draft and pressure to relieve air conges- 
tion ... and does so efficiently because it 
is powered by a fractional horse-power 
electric motor. 


The Canedy-Otto Manufacturing Co. of 
Chicago Heights, Ill., manufacture a line 
of blowers and use the Dumore Universal 
type motor. They tell us that they have 
several thousands of their blowers with 
Dumore Motors in service, and that they 
have had practically no trouble. 


This is but one of hundreds of fields which 
Dumore Motors serve satisfactorily. 


MOTORS 
Are Used In 


Electric Vacuum Cleaners 
Electric Floor Polishers 
Sewing Machines 

Oil Burners 
Grinders 
Drills 
Drink Mixers 
Dental Engines 
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UMORE Motors enjoy a high and enviable 
position, because of one reason . . . they give 
unfailing power, and do so for a longer period 

of time, regardless of the kind of service. 


Because of the uncertainty of service ... because of 
their numerous different jobs serving various indus- 
tries .. . Dumore Fractional Horse Power Motors are 
made to cope with all heavy assignments. Naturally, 
they are built first to assure dependable service ... 
secondly, to keep active longer... third, to meet the 





35 SIXTEENTH STREET 


FRACTIONAL 
HORSE POWER 


Universal Durability Required 
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speed and load of modern production methods. More 
than a quarter of a century of “motor making” has 
given this company invaluable experience, the bene- 
fits of which are embodied in every Dumore Motor. 


Dumore Motors obtain speeds of from 10,000 to 
12,000 R. P. M., but they develop their maximum 
H. P. at 5,000 to 6,000 R. P. M. For full details, and 
how efficiently Dumore Motors will work when ap- 
plied to your product, write our Engineering Re- 
search Department. 


qTHE DUMORE COMPANY 


RACINE, WISCONSIN 


MOTORS 


ARE DYNAMICALLY BALANCED / 
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The im proved CE §80 paint 


Blue 
Green 
Brown 


Aluminum eda long ge 
Slyptal 
_ Lacq uers v 
















JOIN US IN THE GENERAL ELECTRIC HOUR, BROADCAST EVERY 


SATURDAY AT 8 P.M., ES.T. ON A NATION-WIDE N.B.C. NETWORK 


GENERAL |, 


“wk CHA ND DEPARTMENT, a 
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-/G-E-Glyptal Lacquers 


Protective coverings applied like paint 


NUSUAL finishes are now available—finishes that 
stick tenaciously to every surface including galva- 








nized iron and aluminum; sealing agents that really seal; 
protective coverings that really protect! 


Glyptal lacquers, an invention of the General Electric 
research laboratories, differ from commonly used paints 
and varnishes. They are unusually resistant to mineral 


oils, gasoline, kerosene, weak acids, and alkalies. 


G-E Glyptal lacquers are furnished in several colors. In 
general, the same excellent characteristics are common to 
all. G-E Glyptal lacquers are easily applied by spraying, 
brushing, or dipping; they air-dry quickly; and all pro- 
duce smooth, flexible finishes of high dielectric strength. 


Red Glyptal lacquer is especially recommended for seal- 
ing oil, gas, and water leaks. 





You owe it to yourself and to your company to investi- 
gate G-E Glyptal lacquers. Begin by examining the test 
strip. The coupon below, properly filled in, will bring 
it to you. 





Merchandise Department, 
General Electric Company, 
Bridgeport, Conn. 


Gentlemen 
-. Please send me the G-E Glyptal lacquer test strip and 


ian wr" further information about these protective coverings. 


NN “tS Mer as 
teat ee 3. 

















800-509 


‘IELECT RIC 


ee BRIDGEPORT, _¢ @ HN Ct ee} - 
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Articles of every imaginable kind, 
in every color or tint the spectrum 


offers, can be molded of LUMARITH. 


There is the richness and mystic 
beauty of true pearl; the quiet 
dignity of jade green with delicate 
traceries of black blending one with 
the other—LUMARITH provides 
countless numbers of color effects 
that appeal to today’s (and tomor- 
row’s) tastes. 








LUMARITH is, also, desired because 
it is substantially non-inflammable, 
unbreakable, will not chip or crack 
and it can be cleaned with a dry 
cloth. 


We shall, gladly, confer with you on 
the use of LUMARITH in enhancing 
the beauty of your product.  Illus- 
trations in full colors will be sent on 
request, 


CELLULOID CORPORATION 


10 East 40th Street, New York 


a 


























AMERICA’S 


MOST COLORFUL MOLDING MATERIAL 
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A box su 


For immediate service, telephone 
the nearest H& D service unit 





ply at your 











Albany ---- 


Baltimore -_____--- 


Boston ____--- 


Bridgeport ______- 
Buffalo_-_-_----- 


Chicago 
Cincinnati --_- 
Cleveland _-- 
Columbus 


Main 2978M 
. Wolfe 7376 
Stadium 6500 
_Barnum 3955 
-Seneca 3156 

tte 1332 
.-Avon 8405 

.. Main 5732 


University 6319 


Cuyahoga Falls.Cuyahoga 268M 
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Detroit H 
Grand Rapids 
Indianapolis 
Kansas City - 
Louisville - 


Minneapolis __- 


Muncie 


New York ____- 


a 


Philadelphia _-_- 
Pittsburgh ___--- 


Richmond -_- 
Rochester --- 
Sandusky -- 


South Bend ___- 


St. Lowis..... 


Montreal 


senna aes 
Glendale 4947 
aes» 91499 
__Riley 1188 

. Victor 5532 
City 644 
Atlantic 1833 
Main 2286 


_..Worth 1684 


a 45069 
Lombard 7381 
Grant 6187 
~Randolph 604 


.---Culver 2177 


Main 304 


___-Main 3-1101 
.Evergreen 0220 
, oa 
Oe 


..-Main 8710 
Lakeside 4052 


--Amherst 2174 
Worcester, Mass. _- 


Park 5437 
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Twenty-one mills and factories and thirty-one 
service offices in the Hinde & Dauch chain 
place the world’s greatest packagimg service 
almost at your finger tips. 

From Kansas City to Bostom and from 
Montreal to Richmond, Hinde &Dauch main- 
tains a corps of packaging engingers who cover 
the entire industrial area of Ngrth America— 
the area in which your business is probably located, 

Whether you have one plant or many, Hinde&,Dauch 
can team-up with you at a single point, or at several, in 
meeting your shipping box needs. And the strategic 
location of every H & D unit promises close cooperation 
and quick delivery. 

THE HINDE & DAUCH PAPER COMPANY 
325 Decatur Street Sandusky, Ohio 


Canadian address: King’s Street Subway and Hanna Ave., Toronto ‘ 


‘SHIPPING BOXES 
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the electric cord that requires no attention 


















Electrical appliances for soda fountains must be always 
ready... without tinkering, without service. G-E Flex 
all-rubber cord helps keep them so... helps maintain 
the good name of appliances and their makers. 


G-E Flex is covered with heavy rubber especially vul- 
canized to withstand water, oil, steam, pa the acid of 
fruit juices. It will not kink or crack open. Its long, 
mont me rubber plug is unbreakable and is safe and 
easy to handle wet or dry. 


G-E Flex all-rubber cord is obtainable on spools, or in 
cord sets with rubber plug permanently attached. It 
serves with typical G-E dependability on any portable 
lamp or electrical tool indoors or out. 





The coupon will bring you further details. Use it. 
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General Electric Company 
Bridgeport, Connecticut | 
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here Do We Go from Here?” 


Electrical manufacturing executives, in common 

with those of other industries, have been asking 

what lies ahead in American industrial, commercial 

and economic life. An approach to an answer can 

be made through the findings of the Hoover Com- 
mittee on Recent Economic Changes 





c¢ 


Editor's Note: As an outgrowth of the President’s Conference been “spotty.” 
on Unemployment of 1921 three national surveys were made. 
The first covered Business Cycles and Unemployment. The 


Certain groups have been more active than 
other groups; certain industries busier than their neighbor 


sim L we . industries, and certain geographical areas more prosperous 
second was a study of Seasonal Operation in Construction In- 
; pe Me z hy ge . than other areas. 
dustries. The third was a survey on Recent Economic Changes. Whil sia . fie — 
This last survey was begun in January 1928 and completed ile rayon manufacturers have worked at top speed, 


in February 1929. Herbert Hoover was chairman, and Edward Cotton mills have been on part time; while the silk hosiery 
Eyre Hunt, secretary. The Committee, whose membership in- industry, the women’s shoe trade, and the fur business have 
cluded Owen D. Young, was directed to make a critical appraisal been active, there has been depression in the woolen and 
of the factors of stability and instability in our economic life. worsted industry ; while dairying has been prosperous, grain 


_ The report of the Committee, which has just been published, growers have been depressed. Coal mining has been in diffi- 
is engaging the critical attention of American business executives 


. ; ‘ . culties, and classes of wholesalers and retailers have been 
in all fields. It is considered perhaps the most important eco- 


. : ) er 4 

nomic report in many years. under grave economic pressure. f rogress has been made to 
A summary of the findings of the Committee follows. It spot- ward more stable employment in seasonal industries, yet 
lights facts and trends which deserve the closest scrutiny of manu- “technological” unemployment, resulting from the displace- 


facturing executives in all fields. ment of workers by improved machinery and methods, has 
attracted attention. 
e Years 1922-192 Geographical differences also were noted. The Pacific 
en . States have made an extraordinary advance; the South has 
_ ELERATION rather than structural change rapidly developed as a manufacturing area; the East North 
is the key pedir understanding of our recent (Central Division has grown; while the New England States 
Hig rag te te developments. Gradually the fact and to some extent the Middle Atlantic section have de- 
emerged during the course of this survey that the distinctive veloped less rapidly and have experienced some difficulties 
character of the years from 1922 to 1929 owes less to funda- ;, adapting their older industries to new conditions. 
mena change that t intensified activity. However, in spite of this variability, this difference in 
Invention is not a new art. Transportation and communi- activity as between groups and areas and industries, the rising 
cation are not new services. lhe facilitating function Of ssandard of living characteristic of this period was wide- 
finance is older than coined currency. Agriculture is as spread, and has reached the highest level in our national his- 
ancient as history. Competition is not a new phenomenon. 


> , gy “eka ; tory. 
None of the changes in distribution on which emphasis has ? 
been laid in the last few years is basically new. Hand-to- speed Which | ion 

mouth buying is old; sudden changes in style and demand are HARACTERISTIC also has been the rise in the use of 
familiar; there is no new principle in installment selling; power—three and three-quarters faster than the growth 
cooperative marketing is no modern discovery; the chain j, population—and the extent to which power has been made 
store movement dates back at least 25 years. But the breadth -eagijy available not alone for driving tools of increasing 
and scale and “tempo” of recent developments give them new ize and capacity, but ‘for a convenient diversity of purposes 
importance. , _ in the smallest business enterprise and on the farm and in 

But while the period from 1922 to 1929 has been one of 


, nile the home. 
intense activity, the committee noted that this activity has Factories no longer need cluster about the sources of power. 
(The summary appearing on this and the following ages is abstracted Widespread interconnection between power plants, arising 
from the two-volume report “Recent Economic Changes,’ published for the : : “abs , ey 
Committee and for the Government, by the McGraw-Hill Book Co., Inc., out of an increasing appreciation of the value of flexibility 


New York.) in power, and made possible by technical advances during re- 
21 
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cent years, has created huge reservoirs, of power so that ab- 
normal conditions in one locality need not stop the wheels of 
. . ‘ 
industry. . 


HIS acceleration of forces and its resultant rising 
standard of living have been facilitated by a continuing 
supply of funds. 

In the breadth of the sources from which capital and 
credit have been available and in the quickening method of 
their use, may be observed again the changes in speed and 
spread of our recent economic activity. 

In former periods the savings funds of the American 
people were not alone adequate for our capital requirements. 
In periods of business expansion the demand for funds pressed 
heavily upon the supply. 

The reverse has been found to be true in the period under 
review. For the larger part of this period not only did the 
earnings and savings of the people supply the additional 
capital for financing the rapid development of industry, but 
in addition they furnished several billions of dollars for 
loans to foreign countries. 

Stimulated by the urge for funds to finance the vast pro- 
duction program of the United States during the World War, 
the number of shareholders in the country’s business enter- 
prises has grown enormously, according to all estimates ; and 
out of increasing incomes these investors have continued to 
pour their savings into the stream of credit. 

During the later months of the period covered by the sur- 
vey a new tendency has been observed. Investors, as well as 
a large body of speculators, have invested through the Stock 
Exchanges not only their savings, but the proceeds of loans 
secured through banks and brokers, until the credit structure 
of the country has been sufficiently weighted to indicate a 
credit stringency, resulting in an abnormally high rate for 
call money and an appreciable increase in the rate of interest 
for business purposes. The consequences of this process can 
not be measured at this time, but they are factors in the 
problem of maintaining economic balance. 


HE period under review is perhaps too brief for a 

definite judgment, and we are as yet too close in point 
of time to get an accurate perspective, but the committee feels 
that in the field of price relationships, wages, and the cost of 
living is to be found one of the striking and significant de- 
velopments revealed by the survey, and one which more than 
any other gives these years their distinctive character. 

According to the best available statistics, in the period be- 
tween 1896 and 1913, the wholesale price level rose on the 
average 2.3 per cent a year, but wages rose only a little more; 
so that their purchasing power advanced only 0.5 per cent 
a year. In the period from 1922 to 1927, prices declined on 
the average 0.1 per cent a year, while the purchasing power 
of wages rose 2.1 per cent a year. 

In this latter period the fortunate synchronizing of a high 
wage level and a stationary cost of living created a phe- 
nomenon, new in degree, which has widespread influence on 
the economic situation, and which will bear close study in its 
details. 


HE increasing tendency toward price stability, both as 

between classes of commodities and in the price ex- 
perience of individual commodities, was a characteristic of 
the period under review, tending toward a more equitable 
basis of exchange of .products among the various groups. 
Price fluctuations seem to have been held within narrow limits 
during this period by a combination of factors: a more com- 
plete background of statistical information making possible 
better judgment regarding supply and demand on the part 
both of producers and consumers, prudence on the part of 
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management, cost reductions by technicians, skill on the 
part of bankefs, an enlightened attitude on the part of 
labor, and the expansion of foreign markets. 

Relative price stability has involved a change in the di- 
rection in which business men look for profits. Profits made 
from the fluctuations of individual commodity prices, and 
from changes in the relation among prices, have tended to 
diminish. 

Whether the price relationships of recent years prove to be 
transitory or permanent, they represent today a huge gain 
which is reflected in all parts of the economic organism. 


i ne 

of Human Wa 
+ envied as a result of this newly sensed principle of an 

accelerated cycle of production-consumption, and partly 

by reason of the development of a stream of credit and an 
abundance of flexible power made broadly available, the years 
1922 to 1929 witnessed a marked increase in the physical 
volume of production. Some years stand out more con- 
spicuously than others; two—1924 and 1927—show minor 
recessions ; but the period as a whole has been notably con- 
sistent. 

Since 1922 primary production has been increasing 2.5 per 
cent a year; manufacturing, 4 per cent; and transportation, 4 
per cent. Taking 1919—a year of fair harvests—as a base, 
crop production in 1922 was 102; in 1925, 104; in 1927, 106. 

There have been prosperous periods in the past which may 
have surpassed these rates of increase, but none so far as 
the committee can learn which has shown such a striking in- 
crease in productivity per man hour. Notwithstanding the 
reductions in hours of labor, per capita productivity is nearly 
60 per cent greater than it was toward the close of the 
nineteenth century; the increase in per capita productivity 
in manufacturing from 1922 to 1925 was 35 per cent; the 
productivity of farm workers has increased at a rate probably 
never before equaled. 


in 


HE committee finds, from study of the fact-finding sur- 

vey on which this report is based, that as a people we 
have become steadily less concerned about the primary needs 
—food, clothing and shelter. We have long since lost all 
fear concerning our food supply, and so we no longer look on 
food as a luxury or as a primary source of pleasure. Amer- 
ican food standards have risen, but we hear little of the 
“high cost of living,” and the slogan of the “full dinner pail,” 
is obsolete. We wear less clothing; more rayon and silks, 
less cotton and wool. Our wants have ranged more widely 
and we now demand a broad list of goods and services which 
come under the category of “optional purchases.” 

The rapidly increasing number of families in the United 
States having a considerable margin of earnings available for 
“optional consumption’’—optional in the sense that this por- 
tion of the income may be saved or spent, and if spent the 
manner of its spending may be determined by the tastes of the 
consumer or the nature of the appeals made to him by the 
industries competing for his patronage—presents one of the 
marked characteristics of the recent economic situation. It 
is the personal or individual expression of the gap between 
rising wages and the relatively stable cost of living, referred 
to at the beginning of this section. 


 Spsssicn’ related to the increased rate of production- 
consumption of products is the consumption of leisure. 

It was during the period covered by the survey that the con- 
ception of leisure as “consumable” began to be realized upon 
in business in a practical way and on a broad scale. It began 
to be recognized, not only that leisure is “consumable,” but 
that people can not “consume” leisure without consuming 
goods and services, and that leisure which results from an 
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increasing man-hour productivity helps to create new needs 
and new and broader markets. 

The increasing interest in the fine arts and in science; 
the increased sales of books and magazines; the increase 
in foreign travel; the growing interest and participation in 
sports of all kinds; the domestic pilgrimages of some 40,- 
000,000 motor tourists who use more than 2000 tourist 
camps; the greatly increased enrollment in our high schools 
and colleges; the motion picture theaters and the radio— 
all these reflect the uses of increasing leisure. 

Viass Services 

HE service functions are not new, but few of the 

developments revealed by the survey are of greater po- 
tential significance than the accelerated growth of our service 
industries—travel, entertainment, education, insurance, com- 
munication ; the facilities of hotels, restaurants, delicatessen 
stores, steam laundries, and public libraries, to mention but 
a few. 

An evolution which has been going on for centuries has 
only recently been revealed as a mass movement. We now 
apply to many kinds of services the philosophy of large- 
scale production. We have integrated these services and 
organized them, and we have developed the new philosophy 
to such a degree in recent years that we now have what 
might be “mass services.” These have helped to create 
a new standard of comfortable living in the United States, 
and have afforded employment for millions of workers 
crowded out of agriculture and the extractive and fabri- 
cating industries. It was, in fact, the timely development 
of “mass services” which saved our country from a critical 
unemployment problem during recent years. 

No serious cyclical fluctuations have characterized the 
period under review, so that the unemployment due to the 
business cycle has not been marked; but it has become evi- 
dent that unemployment can arise as a result of industrial 
efficiency as well as of inefficiency. In the latter case we 
have seasonal or intermittent unemployment; in the former 
case what has come to be known as “technological” unem- 
ployment resulting from the introduction of new machinery 
and processes. The survey seems to indicate that the time 
has come to devote continuing attention not only to the 
problems of cyclical unemployment but also to this newer 
problem of “technological” unemployment if we are to fore- 
stall hardship and uncertainty in the lives of the workers. 


T is obvious, of course, that the economic position of 

this nation is in no slight degree due to our possession 
of abundant raw materials and sources of power, to the 
fact that our domestic market is so large, and that there 
are no trade barriers between the states. We can exchange 
goods without stopping them for inspection or the payment 
of duties between states. We can effect their transfer 
without the barriers of differing languages or customs. 
Advertising is peculiarly effective because we have so great 
an area with a common language which enables us to talk 
to all the people and to develop national consumption 
habits, which in turn make possible large-scale pro- 
duction. 

The balance which has been maintained between con- 
sumption and production is nowhere better shown than 
in the fact that wages have been rising, and that there 
has been no striking increase of unemployment in a period 
marked by the broadest technological advancement which 
we have yet known. 

Perhaps the deepest economic significance of the new 
situation lies, not in the rapidity with which the service 
industries have grown, and have become integrated, nor 
in the universality of their spread, but in the fact that 
the situation which they have created is reciprocal. Our 
increasing standard of living is not participated in only 
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by those who produce our food, clothing, and shelter, but 
has flowed back to those in the service industries. The 
population as a whole can enjoy the rising standard of 
living. 


HE survey has proved conclusively what has long 

been held theoretically to be true, that wants are 
almost insatiable; that one want satisfied makes way for 
another. The conclusion is that economically we have 
a boundless field before us; that there are new wants 
which will make way endlessly for newer wants, as fast 
as they are satisfied. 

We have the power to produce and the capital to bring 
about exchange between the producing and consuming 
groups. We have swift and dependable transportation. 
We have an educational system which is steadily raising 
standards and improving tastes. We have the sciences 
and arts to help us. We have a great national oppor- 
tunity. 

Important as is the development of the economic side 
of our national life, through invention and discovery of 
new industries and new callings, an illustration of the poten- 
tialities of further lifting the national standard of living, 
without developing another invention or discovery and 
without creating a new want, can be drawn from a single 
industry—that of electrical appliances. 

A survey of city and village homes indicates the use 
of electricity for many additional applications of highly 
specialized devices. In 1928 apparently a large percentage 
of the homes wired for electricity had electric flatirons; 
less than one-third of them had washing machines; slightly 
over one-third of them had vacuum cleaners; less than 
5 ner cent had electrical refrigerators. We are far from 
the saturation point in connection with any of these de- 
vices. 

To take one other example, there is, perhaps, no more 
dramatic illustration of a rising standard of living than 
the growth and development of radio in recent years. 
This newest application of electricity has found its way 
into millions of homes. On Jan. 1, 1928, there were 
7,500,000 sets in use. Yet about 70 per cent of American 
homes are still without the radio. 

We seem only to have touched the fringe of our poten- 
tialities. 


Py dork influences have been at work during the 
period covered by the survey, welding the people 
of the United States into a new solidarity of thought and 
action. The telephone and telegraph, the automobile, the 
radio, and the railroads form lines of communication which 
have brought together East and West, South and North. 

Other and less tangible influences reaching back farther 
into the past, but accelerated and strengthened by the 
experiences of the World War, have also contributed to 
our solidarity. Economic reorganization; the cooperation 
of business leaders, economic experts, and the Government; 
the general spread of information; the growth of trade 
associations; the cooperation of labor to increase produc- 
tivity; the restriction of immigration—all of these have 
grown in importance in peace after their stimulation by 
the war. 

Making for solidarity has been popular education which 
has increased amazingly. We are spending two and one- 
half billions of dollars each year on public and private 
education—an increase of 250 per cent in a decade. Ex- 
penditures for free college and university education have 
increased nearly 350 per cent in little more than 10 years. 

While ours has been a period of great economic activity 
and industrial productivity, and of a degree of economic 

(Continued on page 62) 








OR years Westinghouse Electric & Manufacturing 

Company has continually devised new tests of ma- 

terials, workmanship, equipment, and performance. 
until to produce the Westinghouse fan entails approxi- 
mately 220 machine and-hand operations, and approximately 
105 visual and test inspections, approximately 325 steps 
in all. 

These tests begin upon the arrival of the raw material 
and parts at the plant and only end after the finished fan 
has been placed in the container for shipment to the con- 
sumer. 

Although this article is written to explain the production 
and manufacture of all types 
of fans manufactured by 
Westinghouse, for the 
reader's convenience we are 
confining the discussion to 
one type or size; that of the 
16-in. A. C. fan. 

The number of parts 
that have to be manufac- 
tured, tested, and inspected 
to complete a Westinghouse 
16-in. fan totals 140. Before 
entering the shop we might 
mention the engineer who 
must first develop a fan that 
the public demands and that 
is adaptable to the commer- 
cial field. The design must 
be practicable, serviceable, 
and a thoroughly developed 
fan from an_ engineering 
standpoint 
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ystematic Planning 


About 140 different pieces enter 

into the making of an electric fan 

and to produce them requires ap- 
proximately 325 operations 


That proper supervision and knowledge of product is 
an essential feature in order to insure the consumer an 
instrument that is dependable, efficient, and silent, the 





Practically every part and sub-assembly in the making of electric fans is handled by some form 

of conveyor in the Westinghouse Electric & Manufacturing Company plant, and the view at 

the top of this page shows some of these conveyors in operation, while the view immediately 
above shows women operators balancing and conforming fan blades in special fixtures 
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By T. O. ARMSTRONG 


Westinghouse Electric & Manufacturing Company 


Westinghouse keymen must not only be leaders but must 
know the individual assemblies and the general requirements 
of each component part necessary to ‘complete this fan. 
One of the most unique and interesting operations of this 
manufacture is the drawing operation on the fan base. 
When making deep drawn shells from flat plated or 
sheet metal stock, it has always been customary to con- 
sider annealing between every second draw as a necessity. 





As explained in the accompanying article, coils for Westinghouse electric fans are wound on 
a special type of fixture, some of which are shown in the machines in the view at the top of 
The operator at the left in the view above is checking a fan rotor, while the man 
at the right of the illustration is shown balancing rotors in a special fixture 


this page. 
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In this instance it must be remembered that annealing 
equipment is expensive and bulky, and where annealing is 
done, equipment and labor must be provided for cleaning 
the work after the annealing operation. 

That there are cases where annealing is not necessary 
has been proved. The case for the 16-in. fan is made of .078- 
in. thick high grade cold rolled drawn steel and there are 
ten successive steps in the drawing of the fan base. The 
first operation, that of blanking is done in an ordinary 
round hole die of the push through type. 

The second operation, first draw is done in the double 
action crank toggle press using a pressure pad. This opera- 
tion establishes the diameter and the width of the flange 
which remains unchanged dur- 
ing the succeeding operations. 

The remaining drawing op- 
erations are performed with- 
out the use of an inside blank 
holder. One of the illustra- 
tions shows the type of die 
used and shows a shell from 
the third draw in position in 
the die which completes the 
fourth draw. Each draw re- 
duces the diameter and in- 
creases the length of the neck, 
at the same time gradually 
blending the neck and bell into 
the pleasing contour of the 
finished base. 

At various intervals dur- 
ing these operations the parts 
are inspected using a microm- 
eter for the size of the head, 
and a surface gage for the 
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height of the part that will ultimately be the finished base. 

The flange of the base is then trimmed and pierced after 
which the lead holes and slot for the control lever are 
pierced, the swivel housing hole is drilled and milled, 
then inspected for slug marks, missing operations, etc., 
and base moves to the washer and drier. This washer and 
drier is about 20-ft. in length and the parts are placed in 
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cover, and case, base cover, connecting rod, etc. After 
receiving their polish and having been inspected for marks 
and appearane they are then delivered to the fan motor 
manufacturing section and to the spray and bake oven 
for application of the final two coats of finish which are 
applied to the Westinghouse fans. 

The finish on the fan parts is applied by an operator 


the drier at one end on a 
conveyor chain which 
carries them through the 
washing and drying op- 
erations. 

The parts first pass 
through into the potash 
which is circulated around 
them with the aid of a 
paddle-wheel, then through 
the hot water which 
splashes upward, washing 
each part as it passes 
through. 

The parts continue 
through the heating and 
drying section which is 
heated by gas underneath 
where they gradually find 
their way to the other end 
of this heater and drier 
and are taken off the con- 
veyor by an operator who 
places them on trucks for 
delivery to the polishing 
section. This process of 
cleaning and drying takes 
approximately 4 minutes. 

Parts coming from the 
feeder sections to the pol- 
ishing room are often 
scored and marked by the 
dies during the blanking 
operations, and it is essen- 
tial that the surface of 
these parts be absolutely 
smooth before the paint or 
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Every step and operation in the manufacturing of electric fans 
in the Westinghouse plant ts carefully planned in advance. The 
chart above shows the manner in which the work flows through 
the various departments, from one, consecutively, into the other 


with the ordinary spray 
gun, the parts revolving 
in front of him on a ro- 


tating table which is 
driven by a motor and 
belt drive from  under- 
neath. On this rotaing 
table are 12 rotating 
spindles that spin the 
bases and other parts 


while the finish is being 
applied by the operator. 
After each part has re- 
ceived its second coat of 
the rubbing finish another 
operator removes it from 
the table and places it on 
hooks on a_ conveyor 
nearby. This carries the 
parts upward through a 
drying oven about 30 ft. 
high in which there is a 
steel chain with cross bars 
6 ft. wide on which the 
parts are placed. This 
chain turns slowly carry- 
ing the fan parts up into 
the heat where they are 
electrically baked at 210 
deg. Centigrade for a 
period of 55 minutes. 
They then reach the 
open air and are conveyed 
to their proper places in 
the general fan motor as- 
sembly line with the aid 
of an overhead conveyor 


other finishes can be ap- 
plied. In the grinding of 
the surface of the base a special polishing machine is used, 
the operator placing the base on a block which extends out 
from the machine (vertically) over which is an emery wheel 
which the operator bears down on the fan base removing 
all the scoring or other markings on it. The base is 
turned over to another operator who grinds and polishes 
the flange. Other fan parts are polished and ground in 
practically the same manner and on similar special equip- 
ment made for the purpose. 

Another part made in the feeder sec- 
tions for the manufacture of Westing- 
house fans and manufactured sim- 
ilar to the fan base, as explained, is 
the case. This is blanked from the raw 
stock and is shaped out in one draw 
after which an inspector gages the in- 
side diameter before it passes on for 
the piercing of the top, bolt, lead and 
lead hole bracket holes. The case is 
then drilled, trimmed and tapped for 
name plates inspected for slug marks, 
etc., then goes to the polishing room 
for polishing. 

This same procedure with few ex- 
ceptions is followed in the drawing 
and blanking of the fan cover, swivel 





that passes up over the 

main aisle and down to 
the assembly benches for assembly with their component 
parts. 

It might be mentioned at this point that conveyor equip- 
ment plays a large part in the transportation of parts from 
one section to another and to and from each operation so 
that the human hand does not lift or carry these parts 
any more than is absolutely necessary. In addition to 
these modern manufacturing installations there are a num- 
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There must be no marks or scratches on the metal parts entering into the construction 
of Westinghouse electric fans, and for this reason all of the parts are carefully made. 
Above may be seen nine of the ten steps required in the making of the fan base 
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ber of power machines, tools, special equipment, etc., that 
cannot be purchased on the open market that make possible 
accuracy and mass production. 

The fan rotor core is also made in the feeder sections, 
first the punchings are made from the flat sheet stock, 
punched out of scrap centers in an automatic punch press, 
they are then assembled, riveted together, soldered, and 
skewed, the center hole reamed, and then inspected for 
perfect roundness after which they are also conveyed to 
the fan manufacturing section for the assembly of the 
shaft. 

The shaft is made in our screw machine department on 
a multiple spindle machine as well as other parts, such as 
worm, worm wheel, gear, caps, core, screws, spacers, studs, 
pins, springs, etc. The shafts are delivered to the fan 
manufacturing section soft and rough turned, upon receipt 
of which they are placed on lathes for qualification as to 
the journal length of the shaft. After this operation the 
shaft goes to the hand milling machines for the addition 
of the spiral oil grooves cut on a special Westinghouse 
fixture mounted on these millers. The shafts then proceed 
to the spot drilling automatics to be spot drilled for the 
seating of the fan hub. The next operation to be per- 
formed is the milling of the shaft tang which drives 
the worm or revolving gear of the fan and this operation 
is done on a vertical miller having a semi-automatic ro- 
tating fixture. The shafts then proceed to the heat-treating 
department for heat treatment after which they are re- 
turned to the fan manufacturing section to be straightened 
and ground to limits of +.0003 in. They then go to the 
inspection bench before assembly to the rotor. 

The first operation performed on the rotor after its re- 
ceipt from the feeder sections is the rough grind on the 
outside diameter. This is done on a centerless grinder 
which finishes them at the rate of 400 an hour. 

The rotor is now ready for the shaft assembly which 
is pressed into it with air pressure after which the outside 





This is the type of machine used in the metal drawing and form- 

ing operations in the making of Westinghouse electric fan parts. 

On the machine is a specially constructed forming die with one 
of the fan parts in place in the die 
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diameter of the rotor is again ground from the shaft 
center when it is ready for balancing. 

The rotors are delivered to the operator on a conveyor 
who places them on a pair of level, knife-edge pieces of 
steel and if the rotor is out of balance it rolls on the 
ways, the heavy side to the bottom. Small holes are 





Another view in one of the assembly departments of the West- 
inghouse Electric & Manufacturing Company electric fan making 
plants. Notice the extensive arrangement of conveyors, seemingly 

of many different kinds, moving in all directions 


drilled into the heavy side of the rotor until the excess 
material is removed and the rotor balances perfectly. The 
slightest degree of inaccuracy will produce a noisy, and 
out-of-balance fan. 

The accuracy of the shaft and bearings is then checked 
by another operator with the aid of a gage that measures 
to one-thousandth of an inch, after which the complete 
rotor with its shaft assembled is ready for assembly to 
the complete fan on the main assembly. 

The assembly of the primary core is another essential 
feature made up in the feeder sections similar to the rotor 
in that it also is blanked out from sheet stock, and is as- 
sembled and riveted. 

Inspection plays a large part in the manufacture of 
the primary core and girls are kept busy throughout the 
working day sorting and inspecting the individual punch- 
ings before assembly. The cores are then delivered to 
the manufacturing and assembly sections for the winding 
and assembly of the primary in which section it is inter- 
esting to note the flow of work passing from one operator 
to another down through the straight line and progressive 
assembly conveyor. 

Specially constructed machines of Westinghouse design 
and make driven by Westinghouse type induction motors 
with double action break shoes are used throughout for 
winding the field coils. The coils are wound on a special 
Westinghouse constructed mold, winding four sets of coils 
(four in a set) in one loading operation. These machines 
are equipped with dials and adjustable stops that are set 
to do any number of turns required. This adjustable stop 
on the dial controls the accurate stopping of the motor. 

After the sets of coils are wound, the mold is then re- 
moved by the operator pressing the foot lever that re- 
leases the tail-center. The coils are then removed from 
the mold by sliding the mold blocks from the shank of 
the mold. The blocks are in turn replaced and the opera- 
tion is repeated. Approximately 400 sets of coils a day 
are made in this manner on one of these machines. 

After the removal of the coils from the mold they con- 
tinue down the traveling conveyor to be carried to the next 
operation which is that of assembly into the field core. 
The core is taken from the conveyor and placed in a 
winding clamp and is first lined or insulated with insula- 

(Continued on page 64) 











N THESE days of quantity marketing, when millions 

of dollars are being spent in gaining the user's con- 

fidence in the merchandise offered and in building 
dealer and consumer good will, the condition of the goods 
when they reach the ultimate consumer is vitally important 
to the manufacturer, the jobber, and the dealer. 

It is well, then, for shippers to consider carefully every 
element that enters into the transporting of this merchan- 
dise, from the time it leaves the factory until it is placed 
in the hands of the final buyer. A sturdy well-made con- 
tainer which adequately protects its contents is really a 
form of business insurance. Few commodities cost less to 
produce than the container in which they are shipped, and 
most commodities cost many times as much; hence the use 
of types of containers and methods of packing that will 
assure safe delivery is good economy. 

The constant receipt of merchandise in bad 
order by the dealer or user is bound to react 
unfavorably on both the jobber who has sold the 
goods and the manufacturer who has produced 
them. Aside from the direct losses that occur 
through inadequate packing, this indirect loss in 
good will is in itself a sufficient reason for em- 
ploving proper shipping containers. 

Goods are packed in containers either to pro- 
tect them while in transit and storage and insure 
their arrival in perfect condition, or for con- 
venience in handling. 

Of the more than two and a half billion boxes 
of all kinds accepted annually for transportation 
by the railways of the United States, an average 
of 1 in 55 is damaged in transit to a degree 
threatening injury to its contents; for wooden 
boxes the ratio is 1 in 78, according to a report 
of Freight Container Bureau, American Railway 
Association. Direct losses attributable to inse- 
cure packages each year run into millions of 
dollars, much of which could be prevented. The 
amount of concealed loss and damage for which 
no claim ever is filed or paid can only be guessed. 
That these losses continue to occur is irrefutable 
evidence that many containers that are unequal 
to the ordinary hazards of transport are used. 
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The tremendous volume of goods shipped does not per- 
mit delicate handling of containers; occasionally they are 
handled roughly. While damage thus results to contents 
that are improperly packed, the loss is probably unim- 
portant compared with the cost of the extra time and labor 
that would be involved if the transportation companies gave 
each package special attention. Properly designed and 
nailed boxes will withstand the hard knocks of ordinary 
transport. 

Transportation costs are based upon the value of mer- 
chandise carried, its susceptibility to damage, the volume 
per unit of weight, and the manner in which it is packed 
for shipment. The character of the packing has a direct 
bearing upon the classification of merchandise in the rail- 








On this page are shown two different types of wooden shipping containers. 
At the top ts a crate for a clothes washer; in the center ts another type 
of crate for an electric motor, while directly above is a plywood box for 
a radio receiver. In each of these there are certain problems of design and 
construction volved which it would behoove any shipper to discuss with 
those in authority before he attempts to build or make such boxes 
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L’00 much care cannot be exercised in the 
design and construction of wooden ship- 
ping boxes, as millions of dollars are lost 
annually because of faulty design, poor 
construction and defective materials 
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é SIDE from the direct losses that occur through 
improper packing, the constant receipt of mer- 

)= chandise in bad order reflects unfavorably on both 
the jobber who sold the goods and the manufacturer 

st who made them. It is well then for every shipper to 
consider carefully every element that enters into the 

Va transporting of his merchandise, from the time it 


leaves the factory until it reaches the hands of the 
consumer. A sturdy, well-made container that pro- 
tects its contents properly is a good form of insurance 





> 
improperly constructed containers of any of the many types 
The scientifically designed and properly constructe’l 
nailed wooden box has a low initial cost and a low freight 
sail cost because of its light weight. It requires little storage 
are space; knocked-down boxes are delivered in compact 
ents bundles and set-up boxes “nest” in storage. 
nim In stacking, wooden boxes are self-supporting and re- 
abor quire no special braces to keep them from tilting. Freight 
pave road tariffs. All railroad freight rates for “boxed” ship- cars may be completely filled from floor to roof and from 
and ments are predicated upon the wooden box as a standard. end to end. 
nary Any commodities the carriers require to be “boxed” may At some stages of transportation containers may be sub- 
be packed in wooden boxes, and there is no restriction on jected to extreme temperature changes and to humidity. 
mer- the size of box that may be used. Comparatively light- Well-constructed wooden boxes resist these changes, and 
lume weight wooden boxes, when scientifically designed and when properly packed they will protect their contents for 
cked properly constructed, are more serviceable than heavy, considerable periods from spoilage in case of rain, snow, 
lirect , or dampness. 
rail- 


Rats and mice destroy large quantities of goods 
in transit and storage. Protection against their at- 
a tacks is a matter of hardness, toughness, and 

thickness of the container wall, and in these re- 
spects wooden boxes are desirable. 

Great numbers of packages are lost in transit 
hecause the addresses are defaced or are rendered 
illegible by moisture, dirt or abrasion. To a large 
extent the wooden box guards against these mis- 
haps. The broad flat surfaces and light color 
of the wood lend themselves readily to effective 
stenciling, and the texture of the surface permits 
the marking ink to penetrate deeply. 

Wood, by reason of its inherent toughness and 
hardness, is not likely to be dented or punctured 
by sharp objects. Wooden boxes, therefore, are 
not damaged by ropes cutting through them when 
tied on trucks nor readily punctured when hoisted 
in slings. 





Resistance to racking and distortion is de 








pendent in part on the secure fastening together 
of the separate pieces of the container and in 


, ; ; part on the resistance of the box material to 
On this page are still other types of wooden boxes or shipping containers é evinn. and ¢ line. Wood has been proved 
faimers Chat at the top is a wire-bound box for shipping a clothes washer; in the SEATING SNC Crumipens- ae — a preee 
er type center is another type of crate for an electric pump, while that just above to meet these requirements satisfactorily when 
ox jor shows a different form of plywood box construction from that on the other properly nailed. 
1gn and page. Notice that the construction details of all of these differ from those Many types of boxes have cleats at the ends. 
ss with m the opposite page, and all of these features of design and construction ven lacking cleats, the right ends still afford 
ves 


ire largely governed by the products for which the boxes were intended good handholds, discouraging the use of hooks 
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and lessening the possible danger of dropping in handling. 
Doubtless the prospective shipper will ask how he may 
assure himself that his containers are scientifically correct 
in design for the commodity packed therein and for the 
transportation conditions to be encountered. 
The design and specifications for wooden boxes are in- 













































































A B C D 








Four different methods of crate construction. Assuming that A 
has a strength of 100 units, two additional braces gives B 120 
units, a cross-brace gives C 667 units, and the construction at 1D) 
gives this type 1130 units, which indicates clearly the need fo 
careful design and the use of good bracing in crates 


fluenced by many factors, among them the size and shape, 
weight and value of the contents, compressive strength of 
the contents, and nature of the inside bracing and packing. 
Given these and other pertinent factors, a competent box 
manufacturer will be able to design shipping containers of 
the most economical type consistent with the safe carriage 
of the contents through to destination. Each box must be 
designed with regard to both the external shocks it will 
receive and the nature of the article it is to protect. 
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Here are shown the proper spacing of nails in wooden boxes. 

This represents the recommended practice of the Freight Con- 

tainer Bureau of the American Railway Association and will 

serve to show the best proportions for materials of different 
widths 


The value of the article to be shipped is an important 
consideration, for the shipper of valuable goods is justified 
in constructing a shipping case of exceptional strength to 
insure safe delivery. 

Nearly all the common American woods are used in box 
construction. The industry employs short lengths from 
the mills and parts of the log that are not in wide demand 
for other purposes. The utilization of this lumber (which 
is an unavoidable by-product to the manufacture of con- 
struction and factory lumber and which would in many 
cases otherwise be wasted) helps greatly to reduce sawmill 
overhead and to distribute more equally the cost of man- 
ufacture of all items produced from the log—in this way 
participating in the conservation of the nation’s forests. 

Some box lumber comes from the best parts of the log; 
much of it, however, as just indicated, is of low grade 
and must be used carefully to avoid weakening the box. 
The lumber chosen for containers should be free from 
holes and loose or rotten knots; boards with knots whose 
diameter exceeds one-third the width of the board, and 
boards having knots which interfere with proper nailing 
should be rejected. It is important that all box lumber be 
well seasoned; boxes made of wet or unseasoned lumber 
and permitted to dry out subsequently in storage have less 
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strength than those made of well-seasoned lumber in the 
first place. 

Since there are so many ramifications to the problems 
confronting users of wooden boxes it would not be prac- 
ticable to enter into a discussion of box construction in the 
limited space of such an article as this. However, any 
manufacturer can freely discuss his boxing or crating 
problems with such organizations as the National Associa- 
tion of Wooden Box Manufacturers, The United States 
Forest Laboratories, the Freight Container Bureau of the 
American Railway Association or the United States Depart- 
ment of Commerce. 

The illustrations accompanying this article were supplied 
by manufacturers of wooden boxes and those illustrations 
showing certain features of box construction were furnished 
by the Freight Container Bureau of the American Railway 
Association; other information was given by the Depart- 
ment of Commerce, for all of which ELecrricaL Man- 
UFACTURING acknowledges its thanks for this cooperation. 

Among the illustrations it will be noticed that practically 


















































| 4A \dg 8 D. Cement-coated nail , 

HLA\\ 8 D. Common nail 
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Each nail driven 144 100 Lbs. 

into white pine 60 Lbs. 
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A chart supplied by the Freight Container Bureau of the Ameri- 
can Railway Association showing the holding power of different 
types of nails under the same conditions and driven into the same 
wood. It is clearly evident in this case that better results are to 
be obtained from cement-coated nails than any other common type 


every type of wooden shipping container is shown. These 
include the ordinary wooden box, wire-bound boxes; ply- 
wood boxes and the simple shipping crate. Another shows 
the comparative strength of cross-bracing; one the holding 
power of nails of different types; a third different effects of 
good and bad nailing and the other proper spacing of 
nails in wood construction, all of which are more fully 
explained with the illustration. 


























Here are some things to consider in nailing boxes and crates. 

A shows what would happen when nails are too large; B shows 

nails of the correct size and properly spaced; C indicates what 

happens when nails are placed too near the edge, and D indicates 

the reverse when nails are placed too close. E shows nails of 

the proper length and correctly spaced, while F indicates the use 
of nails that are too short for good service 


























Types of Enclosures 
or Industrial Motors 






In the selection of motors for industrial use care 
should be exercised to choose the proper type of 
enclosure to suit the installation 


By P. R. SHEAN 


Westinghouse Electric & Manufacturing Company 


HE application engineer has by no means settled all 
his problems when he has determined the rating of 
a motor for a given location. The next question he 
must settle is the type of motor needed, and the amount of 
protection that must be provided for the motor against 
conditions other than those 
speed. Will it be 
leave the motor “open to 
the weather,” or must some 
special degree of enclosure 
be depended upon to keep 
the motor in operation and 
to protect the man who 
operates it? The chance of 
getting an open motor water 
soaked, or the hazard of 
accidents may more than 
balance the increased cost 
of an enclosed motor. 

The standard = general 
purpose type of industrial | 
motor is capable of deliver- ™ 
ing its rated horsepower 
continuously, with not over a forty degree rise in tem- 
perature. But this is an open motor. Its windings and 
commutator are unprotected except as the construction of 
the frame and bearing brackets afford a degree of mechan- 
ical protection. 

Assuming that the location demands some form of addi- 
tional protection, the simplest perhaps is the semi-enclosed 
motor. This is a motor with covers, either punched, or cut 
from perforated material, over all the openings. These 


affecting the horsepower and 
safe to 


lection. 





Figure 2 


Figure 1 


The four motors shown above are practically all the same insofar 
as mechanical and electrical details of construction are concerned, 
but all of them differ in the types of enclosures with which they 


are equipped. Figure 1 is the common open type motor; Figure 2 
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a having determined the rating of a 
motor required for any installation the 
next question for the application engineer 
to answer is the type of motor and the 
amount of protection that must be provided. 
Inasmuch as there are several types of en- 
closures, all having different properties, and 
affecting the motor in different ways, each of 
them should be studied before making a se- 
What these different enclosures are | 
for and how they affect motor operation is 
explained in the following article. 


covers are so designed as to offer minimum resistance to 
the natural ventilation of the motor, and at the same time 
give maximum protection against interruption of service. 
This means a compromise, and the covers have been made 
with perforations that will not permit the passage of an 
object more than half an inch square. On the smaller 
frames the covers are 
punched directly from a 
flat piece of sheet steel; on 
a few of the medium sizes 
they are cut from a sheet 
of perforated metal; while 
on the larger frames it is 
necessary to use a cast grid 
type of construction in 
order to get the needed stiff- 
ness. 

Figure 1 is the standard 
open motor, while Figure 2 


i 


| is this same motor with 

—Tue Epiror J semi-enclosing covers. Such 
covers should be used 

where the men may be 


working close over the motor, or where there is the possi- 
bility of tools or other objects of like size being dropped 
into the machine. Although actually the addition of these 
covers causes somewhat less than a ten degree increase 
in temperature over that of the open motor, it is common 
practice to rate these machines at fifty degree rise. 

In certain cities, local regulations require protective 
covers for electric motors. In Chicago for example, all 
direct-current motors must be fitted with semi-enclosing 





Figure 4 


Figure 3 

shows a semi-enclosed niotor of standard design; Figure 3 ts a 
motor fitted with drip-proof covers, and Figure 4 1s @ motor 
equipped with drip-tight semi-enclosing covers. Each of the dif- 
ferent enclosures is intended to accomplish some specific purpose 
31 
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covers on the commutator end, whether the nature of the 
application otherwise requires them or not. 

Following the semi-enclosed, probably the most usual 
type of enclosure are the drip-proof and the drip-tight 
motors. These again are the standard open motor, but 
provided in this design with solid covers on the top open- 
ings of the brackets. The drip-proof motor, “so constructed 
or protected that its successful operation is not interfered 
with when subjected to falling moisture or dirt,’ has solid 
sheet steel covers applied directly to the top openings. The 
drip-tight motor, which must exclude all falling moisture 





Figure 5 Figure 6 


Here again is a group of four different motors, all of them be- 
img practically alike mechanically and electrically, except for 
the effects that the various types of covers might have on their 
performance. Figure 5 is another drip-proof semi-enclosed motor 


or dirt, has these same covers, except with a cork gasket 
under them to make them fit tightly. On the larger frames, 
where the size of the opening to be covered is large, it is 
necessary to use a cast cover in order to secure the required 
tightness. In spite of the name, the more common applica- 
tion for these motors is in locations where the covers are 
desirable to prevent chips and small metallic particles enter- 
ing the motor, as well as to keep out dripping moisture and 
oil. 

These motors may be provided with perforated covers 
on the lower openings as well, giving what is termed the 
drip-proof or drip-tight semi-enclosed motors. The addi- 
tion of these extra covers furnishes increased protection 
against paper and other light material blowing about. The 
use of this type of enclosure means, ordinarily, that a larger 
motor must be used to do the same work as the open motor, 
if it is to be done without overheating. 
usually rated on a fifty degree rise basis. 

Figure 3 is a motor with drip-proof covers, and Figure 4 
shows the drip-proof semi-enclosing covers. The smaller 
drip-tight motors would look the same as the drip-proof 
shown in these illustrations. 


These motors are 


Figure 5 is one of the 
larger frames with the cast type of cover on the top open- 
ings. 
In a few cases, where the operating conditions are par- 
ticularly severe, a motor with still greater protection must 
be used. To meet this demand there is the totally enclosed 


motor. On this there are the solid covers like the drip- 





Figure 9 


Figure 10 

For conditions met with in mines, on oil tankers and like places 
where explosive gases may be present there is the explosion re- 
sisting motor like that shown in Figure 9. Notice the solid con- 
struction of the specially designed front and rear brackets. Figure 
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proof motor on all the openings. But where it is wished to 
use a standard forty degree open motor difficulty may be met. 
First, suppose the motor be given a fifty-five degree rating. 
Then assuming that it is a 575 r.p.m. machine, suppose it is 
speeded up about thirty per cent. Still possibly only sixty 
per cent of the original rating could be gotten out of the 
motor. The limitations of the totally enclosed motor come 
from the fact that all of the losses must be taken care of 
by radiation, and that none of them can be carried off by 
the natural ventilation of the motor. With a given frame 
size only a relatively small amount of heat may be radiated 





Figure 7 Figure 8 


of the larger type with cast covers; Figure 6 is a motor with 
totally enclosing covers; Figure 7 is a self-ventilated drip-proof 


motor, and Figure 8 illustrates a self-ventilated, drip-proof motor 
with semi-enclosing covers 

if the machine is to be kept within the fifty-five degree 

limit. If we increase the speed beyond a certain limit we 


reach a point where even the no load losses are too great 
to be radiated. Again since the losses are roughly pro- 
portional to the cube of a given external dimension, and 
the radiating surface is only proportional to the square of 
the same dimension, we soon reach a limit on the larger 
frames, unless we go to abnormal and correspondingly ex- 
pensive designs beyond which it is not advisable to go. 
Therefore, on the larger frames and at the higher speeds it 
is impossible to obtain as good totally enclosed ratings as 
on the smaller frame sizes and at the lower speeds. This 
leads to a limit of approximately 50 hp. at 1200 r.p.m. above 
which it is impractical to build totally enclosed, continuously 
rated motors. Figure 6 shows one of the smaller motors 
of the totally enclosed type. 

This motor is not air tight, the covers only preventing 
the circulation of any appreciable amount of air through 
the machine. For more complete enclosure there is the 
totally enclosed dust-tight motor, provided with gaskets 
under the covers as on the drip-tight motor. These covers 
practically prevent the circulation of any air through the 
motor, and the motor will operate satisfactorily under any 
except the most exceptional dust conditions. The totally 
enclosed dust-proof motor is used on such applications as 
cement and flour mills and other where the 
presence of dust in the air makes the use of anything but 
a specially designed motor undesirable. 


locations 


The sealed sleeve 


Figure 11 Figure 12 


10 shows a typical water-tight motor, and Figures 11 and 12 two 

views of stators with the enclosing parts in place. In such motors 

the rotor blowers maintain a constant circulation of the internal 
air that aids in the transfer of the heat from the windings 























July, 1929 Electrical 


bearings are especially adapted for use on this type of 
motor under these severe dust conditions. 

An escape from the limitations of the totally enclosed 
motor is found in the separately ventilated motor. This is 
a motor with solid covers, but having inlet and outlet open- 
ings arranged for pipe connections. By forcing sufficient 
air through this motor a rating equivalent to that of the 
open motor may be obtained. It is this type of protection 
that is ordinarily specified for paper mill motors, and 
applications that require maximum protection against 
water and where a motor of comparatively high horsepower 
at moderate speeds is needed. Approximately 125 cu. ft. of 
air must be forced through the motor for every kilowatt 
of loss if the temperature rise is to be kept down to the 
specified limits. Care must be taken to that this air 
is reasonably free from dirt. When from eight to fifteen 
thousand cu. ft. of air are being forced through the air 
ducts even a small percentage of dirt would be sufficient in 
a short time to coat the heat radiating surfaces with a layer 
of non-conductive material which might shorten the life of 
the insulation. Ordinarily the heated air from the motor 
may be exhausted into the operating room, but in warm 
weather this air, perhaps 15 or 20 degrees above the normal 


see 


room temperature may prove somewhat of a problem; also 
if there are several large motors in the same room, the 
volume of this exhaust air may require that the outlet 
pipes be carried outside the building. 
if combustible dust is present. 


This is also necessary 


For special applications where the separately ventilated 
motor with its connecting pipes might be cumbersome, and 
where a forty degree protected motor is desirable, we have 
a drip-proof self-ventilated motor. Again this is the stand 
ard open motor, but this time with a special built-in fan 
This 
motor is provided with solid covers on the top opening 
and is given a forty degree rating as is the open motor. 
be added on the lower open- 
ings, providing the same protection as in the drip-proof 
semi-enclosed motor, with the added advantage of an in- 
crease of from twenty to thirty per cent in the rating over 
that of the drip-proof motor. Figures 7 and 8 show the 
appearance of this type of construction. The addition of the 
fan has increased the overall length of the motor from two 
to three inches, depending on the frame size. 

Then, for the conditions met in mines, on gasoline tankers, 
and like places, where explosive gases may be present, we 
have the explosion resisting or “permissible” motor. This 
motor is so designed that any exploding gases inside the 
motor will be so cooled before they can leak out as not to 
ignite any gases that may be present in the air outside of 
the motor. To this end a solid rear bracket is used and 
a specially designed front bracket in which the openings for 
brush inspection are round and threaded to take the solid 


which offsets the restricticns of the enclosing covers. 


Semi-enclosing covers may 





Figure 13 
This is a typical rotor core showing the position of the external 


fans relative to the core. It is these fans in totally enclosed 
type of motor that aid materially in the circulation of cooling 
internal air 
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covers; and the leads are brought out through an armor 
covered protective sheath. This motor has been designed 
to meet the requirements and to pass the inspection of the 


National Bureau of Mines. Figure 9 is a good example of 
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Figure 14 


A diagrammatic view showing the 


arrangement of the parts 
a totally enclosed motor, and at the same time the means pro- 
vided for dissipating the internal heat through vents for circu- 


lating the heated air 


this type of motor. Notice the covers and the lead 
struction. 


Somewhat 


con- 


similar to this is the 


with its covers screwed down to machined surfaces. T 


water-proof motor, 


7 his 
for 
where 


marine 
the 


are 


motor is designed particularly 
decks and similar 
submerged momentarily. The 


use, 
motor 
fitted with 


on open 


locations, may be 


covers glass 





Figure 15 


Another type of totally enclosed motor for direct current appli- 

cation. The enclosures are screwed down upon machined sur- 

faces, sealed in with rubber gaskets, and the conduit connections 
are provided in a special fitting, welded to the frame 


windows, sealed in with rubber gaskets, allowing a partial 
inspection without opening the motor. The special conduit 
box, welded to the frame, has a solid bottom cover as it is 
intended that the customer will drill and tap this cover 
to suit his conduit fittings. The ratings, and limitations, 
of both the water-proof and the permissible motor would be 
the same as on the totally enclosed motors. Figure 10 
shows a typical water-proof motor. 

The most recent development in enclosed alternating cur- 
rent motors for industrial use is the totally enclosed, fan- 
cooled motor with a squirrel cage winding. This is the 
standard open ball bearing motor with special enclosing 
parts and fans. 

The cutaway view—Figure 14—shows this scheme of 
enclosure very clearly. Aluminum adapter castings are 
fitted into special grooves machined in the end shields of 

(Continued on page 66) 





ALES competition has taught the public to demand 

color and with color comes the taste for good 

quality finishes. While the dipping process and the 
hand brush methods of painting are still used and will 
probably always be used to some extent, the spray method 
of finishing is probably now the most popular and at the 
same time is becoming more so each day for the applica- 
tion of practically any type of coating material to any 
surface. 

In selecting spray equipment one must bear in mind 
that there are several types of spray guns. Some of these 
are faster than others and some give a round or cone 
shaped pattern while others produce what is termed the 


fan type spray. The faster guns require more air and 
when heavier materials are sprayed the volume must like- 
wise be greater. Guns used on production work are 


usually of the types that may be adjusted as to volume 
and type of spray pattern to accommodate conditions under 
which the coating materials are to be applied. 

Production methods demand speed. Production cost 
sheets point to the saving of floor space, elimination of 
lost motion, speeding up of deliveries, simplification of 
finishing methods, and a greater man-hour output in the 
spray method finishing room. The universal acceptance 
and use of spray equipment points conclusively to the fact 
that the spray method of application is here to stay. New 
developments and finishing short-cuts are constantly being 
evidenced. Greater finishing productivity is being at- 
tained with the aid of the spray gun. This is the age 
of speed; cost reduction; most value for the consumers’ 
dollar. 

Spray painting in some form with varying kinds of 
material is carried on in practically every industry in the 
electrical field. It ranges from the finishing of a huge 
transformer or turbine to the decorating of glassware or 
spraying inside small incandescent lamp bulbs. The process 
in each industry, and frequently each factory or workshop, 
involves a different problem. There are, however, certain 
essential items of equipment for spray finishing that may 
be likened to the fundamentals of spray painting. These 
essentials must be had or some substitute used in their 
place. By being familiar with these items, one can clearly 
see the simplicity of spray finishing and plan his finishing 
schedule and floor space to advantage. 

The spray gun is a most essential item and should be 
selected from designs that lend themselves best to the 
particular surface to be sprayed, as was explained in the 
first article of this series, published in the June issue of 
ELECTRICAL MANUFACTURING. The gun’s function is to 
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AMISDING 
ruvieus C fundamentals 


In the first article of this series, published in June, 
spray painting auxiliary apparatus was discussed, 
while the following describes various methods 


properly mix compressed air and coating materials into 
a highly atomized spray and apply this spray as quickly 
and economically as possible. The manner in which the 
fluid is fed to the spray gun nozzle and the volume and 
pressure of the atomizing air are two points which must 
be carefully considered. 

There are three methods of feeding fluid to the spray 
gun: 

1—With an Attached Suction Feed Cup—This method 
is used, in the main, where the materials being sprayed are 
frequently changed in color or kind, or where one material 
of a given weight and color is sprayed less than three 
hours a day. From the foregoing, one can easily surmise 
that the cup gun is seldom used in production shops. 
There are instances when, due to inherent qualities of 
the material (bronzes and similar coating materials that 
will not stay in suspension long), suction cup guns are 
used in production spraying. Of course, the materials are 
reduced to spraying consistency. 

Some spray gun manufacturers design their cup type 
guns to accommodate the standard Mason glass fruit jar 
with the screw top. This feature is very helpful to the 
shops having a number of colors for occasional spraying 











Figure 11 


A gasoline engine driven, portable spray finishing outfit is shown 

in the illustration above. Many progressive factories today are 

spray painting their buildings and keep portable spray units such 
as this for their maintenance and upkeep painting work 
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as the Mason jars are easily obtainable, inexpensive, and 
afford a convenient storing receptacle that permits easy 


inspection of the color desired. There are guns on the 
market that apply an air pressure to the material in the 
cup attached to the spray gun. This arrangement permits 
the spraying of heavier liquids than would otherwise be 
possible with a cup gun. It is not advisable to use any- 
thing but a metal jar if pressure is applied to the liquid. 

2—Overhead Gravity Feed Containers—The gravity feed 
system is used in some production shops where spraying is 
confined to one place and in small shops where the mate- 
rial being sprayed is too heavy in body to permit sufficient 
spraying speed when using a suction cup gun. The fluid is 
fed to the spray gun through a hose by gravity flow. The 
force of this flow is regulated by increasing or decreasing 
the height at which the container is suspended and the 
amount of material there is in the container. Gravity 
systems are inexpensive to install. The container may be 
made out of a bucket by soldering a fluid cock onto its 
bottom and fitting a lid to it. 
containers may be bought, however. 


More gracious and adequate 
They are obtainable 
in sizes of from 1 to 10 gallon capacities. 

Figure 14 shows a gravity feed container with an air 
agitator fitted to the lid. Air agitation is seldom used, 
however, as the air circulating through the material fre- 
quently causes an undesirable reaction. Fire underwriters 
insist that the container be suspended by means of a pulley 
and fireproof cord. The container is generally suspended 
six or eight feet from the floor. The fluid hose is seldom 
more than 10 feet in length and should not be so long as 
to drop much below the level at which the spray gun is 
being operated. After use, the gravity feed container and 
fluid hose should be thoroughly cleaned inside and out. 

3—Pressure Feed Fluid Tanks—This system of feeding 
fluid to the gun through a fluid hose is the most satisfactory 
for production shops. The sprayman may move any reason- 
able distance from the pressure feed tank, restricted only 
by the length of the hose. The pressure feed tank makes 
possible a constant and even flow of materials to the gun, 
irrespective of the quantity of material in the container. 
This feature is what has caused the pressure tank to super- 
sede the gravity feed system as the latter system does not 
insure a constant even-pressured flow of material to the 
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gun. Pressure fluid feed tanks range in sizes of from 1 
gallon upward. 

On production line painting, several pressure feed tanks 
are connected in series with valves between each tank. 
This arrangement permits an attendant to periodically 
service the containers and keep them filled without dis- 
turbing the operator or causing a halt in the production 
line. Some shops keep these batteries of pressure feed 


T the right is a suction 

feed cup spray gun. Such 
apparatus as this ts usually used 
on semi-production painting and 
finishing operations in which the 
requirements of the work or the 
product make necessary fre- 
quent changes of color and 
materials. These guns are ad- 
mirably suited for this work, 
as the cups can be changed 

quickly 





tanks in their paint or lacquer mixing room and pipe the 
material to the spray booth, thus eliminating extra han- 
dling and some fire hazard in sloppage. This system, of 
course, would be possible only where a given color and 
material is sprayed for a long period of time. 

The Pressure Feed Tank is made up of three major parts: 

1—The lid or cover 
—The bottom (outside container) 
—The insert (inside container) 

There is a fourth part, which is optional, the mechanical 
agitator. 

The the cover is fitted all the necessary 
equipment for pressure regulation of air and material, inlet 
and outlet cocks, gages, safety valve, relief valve, agitator 
paddle, etc. The regulation for the atomizing air pressure 
is done at the transformer located at the air line outlet. This 
pressure varies with the nature of the material and the 
kind of work being done. Liquids of low specific gravity 
and viscosity require low atomizing pressure and, con- 
versely, those more dense and of greater viscosity require 
higher atomizing pressure. This atomizing pressure ranges 


? 
2 
Pm 


Cover—On 


Figure 13 


HE operator in the 

ulustration (left) is 
shown spraying lighting 
fixture ceiling pieces. It 
will be noticed that the 
pieces are placed on a re- 
volving table contained in 
the spray booth, after 
which they are coated and 
then hung on rods for dry- 
ing. During the drying 
process these rods are 
transferred to racks. If 
the coating material were 
lacquer, the finish would 
dry quickly, but if the 
pieces were coated with a 
baking enamel these racks 
would be placed in heated 
ovens during the drying 
process. The spray booths 
shown are of the usual type 
now in general use, and 
they are fitted with an ex- 
haust fan driven by a 
motor, and this equipment, 
which is highly essential, 
is all mounted on the back 
or outside of the booth 
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from 20 to 80 pounds. The regulation of pressure on the 
fluid depends greatly on such factors as the viscosity of the 
material, the length of the fluid hose leading to the spray 
gun, the size of the fluid hose, the speed with which the 
spraying is to be done, etc. 

Figure 15, which shows three of many possible streams 
coming from the gun fluid nozzle. The heavily marked, 
middle line is the desirable angle of flow and gives a 
simple and effective test in ascertaining the correct pressure 
to be exerted on the fluid in the tank. This test is made 
with the atomizing air shut off entirely from the gun. The 
greater the pressure exerted on the fluid, the more forceful 
will be the stream. A smooth even flow is desirable. The 
air pressure in the fluid pressure feed tank is indicated 
on the gage screwed into the cover. The desired fluid 


pressure will vary from 2 to 10 pounds depending on the 





Figure 14 


Gravily type feed containers are frequently used in spray paint- 

ing such as that shown in the illustration above. These must be 

suspended overhead by some type of fireproof support, such as 

rope or wire cable. The air agitator shown with the container 
is seldom used 


viscosity of the material, operating speed, etc. The 
atomizing pressure at the gun nozzle should be about seven 
times greater than the pressure on the liquid. Too high an 
air pressure or an excess of air volume for the material 
being sprayed will give a highly vaporized or “misty” 
spray, and frequently a distorted spray pattern. When the 
spray is misty, there is considerable waste of material in 
what is commonly referred to as “fog” or “spray dust.” 
Too much pressure on the fluid will give a forked or “‘fish- 
tail” spray which is conducive to runs and sags with a con- 
sequent improperly atomized finish and the necessity of re- 
finishing the product. 

The Outside Container must be of sufficiently heavy stock 
to insure against its bursting or losing its shape because of 
the air pressure exerted on the fluid. This pressure should 
never exceed 60 pounds per square inch. The general con- 
struction is of seamless pressed steel sides with welded 
bottom. The inside is heavily plated to prevent rust or some 
other form of corrosion. If the tank has straight sides 
and a full diameter cover, it is much easier to keep clean 
and it makes it possible to use full capacity insert containers. 
Strong thumbscrew clamps are welded onto the sides of the 
container to hold the cover down evenly and to seal it 
against air leakage. 

The Inserts are designed to slip inside the outer con- 
tainer. These are usually made of heavily tin-plated sheet 
steel to avoid any reaction of the materials that might 
be put into them. The inserts are fitted with a bail for 
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easy handling and extra inserts may be obtained, fitted 
with covers. The use of extra inserts permits quick refill- 
ing of the tank and quick changing of colors. They also 
make it much easier to clean the container which is a great 
time saver. 

Mechanical Agitators—Pressure feed tanks of 5 gallon 
capacity upwards are optionally fitted with agitator paddles. 
Agitators are needed when one is spraying materials of 
heavy body or delicate tint. Some materials require oc- 
casional agitation. Others require constant agitation. The 
agitator paddles may be worked either by means of a hand 
operated crank or by attaching an electric or air motor 
to the agitator shaft. Electric motors are frequently 
frowned upon by the fire underwriters. Air motors are 
the more popular. The agitator feature adds to the cost 
of the pressure feed tank. 

In connection with the foregoing it is well to point out 
at this time that almost any kind of finishing material re- 
quires stirring or agitation, if best results are to be obtained. 
This need not be continuous, but at least should be period- 
ical when large quantities of the materials are placed in the 
container. Likewise, cleanliness is essential to good results. 
Dirty spray guns, containers in which finishing materials 
have congealed and dirty surfaces to be coated are not 
conducive to good finishing. Then, when changing from 
one color to another, care should be exercised to determine 
that none of the original color remains in the spray gun 
wr that part of the top of the cup which connects to the gun. 


(To be continued ) 
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Figure 15 


This is a diagrammatic sketch or sectional view of a pressure 

feed tank, which is one of the most popular methods employed 

in spray painting. The notes on the diagram, together with the 

text in the accompanying article, fully describe and explain the 
operation of this type of feed tank 
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7 aneen the courtesy of the Maytag Company, 
of Newton, Towa, ELECTRICAL MANUFACTURING 
is permitted to present the illustrations on this and 
the two following pages, which show how the Maytag 
clothes washer 1s made. All of the manufacturing 
methods shown here have to do with the production 
of what the Maytag Company calls its “Aluminum 
Washer,” which is shown in operation in the illus 
tration at the top of this page. <At the right is a 
great number of finished machines awaiting packing 
for shipment. 

From the other illustrations it will be noticed that 
Maytag clothes washers are produced in large quan- 
tities in a thoroughly modern factory, fitted with 


the latest types of manufacturing equipment Ever) 








9 90 ws bead lah eens? | oat > Lb _ > 
concewwabli kind of labvor-saving device has ccn made 
use of, mcluding the best m machines and materials 

J] Pe: > - la , ] ; , ]. J } - 
handling facilities, whili oduction schedules hav 
Las f j » ey, | ° > I, La y 
been most carefully planned to insure the best prod 


possible at the lowest cost 


eres 


Electrical Manufacturing, July, 1929, Page 37 



























FOUNDRY SCCNE 
in the Maytag plant 
at Newton, lowa. Notice 
the modern equipment 
used by the workmen 
who are preparing molds 
for clothes washer tubs. 
When the molds are com- 
pleted they pass along on 
conveyors to the pouring 
section of the foundry 
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NE section of the ma- 

chine department of the 
Maytag factory is shown 
above. Throughout the en- 
tire plant the machine tools 
are arranged in unit groups, 
according to the parts they 
are intended to produce. 
Vaterials here are trans 
ported by lift trucks 
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YNE of the several production as- 

sembly lines in the Maytag plant 
is seen at the left. It is on this line 
that the wringer is assembled on the 
clothes washers. The wringers travel 
werhead on an endless monorail car- 
rier, while the washers move to the 
ight on the power conveyor. Oper- 
ators are placed at convenient stations 
where they remove the wringer from 
the overhead conveyor and attach it 
to the washer as it passes 


Electrical Manufacturing July, 1929, Page 38 


finished machine be 





N the view above may 

be seen a battery of 
milling machines turning 
out some of the smaller 
clothes washer parts. 
These are machines of 
the most modern type, 
equipped with tools and 
fixtures for quantity pro- 
duction. At the left 1s 
a row of single spindle 
drill presses. Notice the 
convenient arrangement 
of the conveyor for 


handling the small parts 


CCURACY is highly essential in the making of clothes 
washers, and for this reason the Maytag Company insists 
that each of the parts entering into the construction of the 
carefully inspected. To do this requires 
the use of many very carefully made gages and inspection 
devices. Some of these are shown in the view at the left and 
below, while the workman directly below is engaged in inspect- 
ing and testing worm gears. This operation is highly impor- 
tant to insure long life for the gears and at the same time 
provide a quiet running machine. Among the equipment shown 


in the other illustration referred to here may be 


seen a large assortment of measuring and 


recording devices of all kinds that 
must be used to maintain the 
degree of accuracy demand- 

ed by the Maytag Company 
































































li 
























bine is a never-end- 


mg stream of clothes 


F' VISHING is an im 

portant feature of clothes 
washer production, and the 
view above shows how this 
operation is performed in the 
Vaytag plant. The illustra- 
tion shows a revolving plat 
form fitted with spray booths. 
This table is synchronised 
with the conveyor shown in 
the background at the right, 
which carries the finished 
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washer tubs as they pass 


from the foundry and 




























lepartments on 
heir way to the assembly 
ine. At this point the 
tubs are removed from 
the Ch Ive | r and all 
rough surfaces are re- 


moved by grinding and 




































machines from the assembly 
lines to the spray booths and 


then away again after they 
have been sprayed 


N the center of this page may be seen another grout 
single spindle drill presses as they are arranged for the 

; 4 } 
production of small clothes washer parts. Notice that tl 


foo 


He 
are served by roller conveyors, thus eliminating the manual 
handling of materials. At the right is another assembly con 
veyor, which shows how the washers move along on their own 
rollers, being propelled by a driving member attached to the 
conveyor that makes contact with the legs of the washers 
to push them forward. The washers are so spaced on the con- 
veyor that the operators shown have ample time 
in which to perform their respective tasks 
while the machine is moving on to the 
next station in the line. In the cen 
ter beloz 1s shown some of 


the heat treating equipment 


Pe 
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S has been mentioned, much 

— bo . thane the opr 
special equipment in the way 


f machines and tools is used in 


the manufacture of Maytag alu- 
minum clothes washers. One of 
these machines is shown in the 
view at the left. It is a specially 
constructed drilling machine, so ar- 
ranged that m one operation it 
drills 43 holes in the clothes washer 
tubs, one of which the workman is 





lachine 
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reliably right 


We want to demonstrate to you what 
we have demonstrated to many elec- 
trical manufacturers—the reliability 
of our screw machine products. By 
the million we turn them out, in 
uniform accuracy that saves our 
customers many times their cost. 
From 1/16” to 3”, in iron, steel 

or brass. Send samples, sketches, 

or blue prints, and we will glady 


estimate on your special problem. 


Samuel J. Shimer 
& Sons 


MILTON, PA. 
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lestine Motor Drives 


with Electrical Instruments 


No. 7 of a Series on Electrical Testing Instruments and Methods 


An outline of the essential points in the measure- 
ment of power and the electrical connections re- 
quired for each kind of power service 


By D. H. BRAYMER 


Consulting Engineering Editor 


ELECTRICAL 


N THIS series of articles, practical details will be pre 

sented covering the tests that may be required to de 

termine the following conditions: 1—Correct ratings 
of motors and control devices. 2—Causes of any unusual 
performance of motors. 3—Improper or inefficient applica- 
tions of motors. 
service departments of the machine manufacturers when 
traced to the electrical drive. 

In any motor application the source of electrical power 
comes up as the first point to consider and since the selection 
of instruments for a test and the connections to be made 
depend on the kind of electrical service employed it will 
be well to outline the essential points in the measurement of 
power and the electrical connections required for each kind 
of commercial power service, as follows: Direct current; 
Single-phase; Two-phase, four-wire and Three-phase power 
service. 

Direct Current most direct current 
motors are operated from a two-wire service. There are, 
however, installations where direct current generators de- 
liver service over three-wires, but in that case two wires 
are used for the motor connections, these being either of 
the outside wires and the middle wire or both outside 
wires, the voltage being the same between either outside 
wire and the middle one, but one-half the voltage between 


4—-Reasons for trouble calls that come to 


Service—In cases 
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Figure 1 


Connections of voltmeter and ammeter when making a load test 
on a direct current motor 
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For 
wire 
two 


the two outside wires. 
each outside 


example, if the voltage is 115 
and -the middle then the 
between the outside wires would be 230. 
motors in the larger sizes in such a system are 
? 


connected to the 230 volt supply wires and lights to 


between one, 
\ oltage 
Power 
usually 



























































SINGLE PHASE POWER 
VOUTMETER 
AMMETER | 
o MOTOR 
SOURCE OR OTHER 
SINGLE PHASE LOA 
Figure 2 


Diagram of connections for checking the power input to a stngle- 
phase motor when using a voltmeter and an ammeter. These 
connections are essentially the same as those shown in Figure 1 


for a direct current motor 


commercial voltages for direct 
and 550 volts. 


the 115 volts supply. The 
current motors are 115, 230, 
The power taken from a circuit by a direct current mo- 
tor can be measured with an ammeter and a voltmeter. 
Power in watts then equals volts times amperes. The con- 
nections for these meters are shown in Figure 1. The 
horsepower load for a particular motor can then be de- 
termined from the following formula: Hp. = (volts 
amps. X efficiency) -- 746. For approximate calculations 
the motor efficiency can be obtained from Table | or from 
the motor manufacturer for the particular motor used. 
When using Table I, the percentage of load carried can 
be obtained by dividing the reading of the ammeter by 
the full load rating for the motor in amps. as marked on 
the motor nameplate. For example: If the motor tested is 
3 hp. operated on 230 volts at 1150 r.p.m., the full load 
amps. from the name plate will be approximately 13 amps. 
In case the ammeter reading is 9.75 amps., then the load 
carried would be 3/4 and the efficiency from Table I would 
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be about 79 per cent. The horsepower represented by this 
load would then be: 

Hp. = (9.75 & 230 « 0.79) — 746 or 2.3. 

For a more accurate output for the motor, a test should 
be made by the use of the Prony Brake on the motor 
pulley as described in the article on page 45 of the May 
issue of ELECTRICAL MANUFACTURING. The brake horse- 
power of a motor expressed in watts will never be equal 
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This diagram show's the connections for a single-phase wattmete) 


} 


when used to measure the watts mput to a single-phase motor 


to the watts input taken from the line for the reason that 
some energy is consumed in the motor losses including 
bearing, windage and brush friction, and the electrical 
losses of the fields, armature and the magnetic losses of the 
iron construction. The watts output which is the brake 
horsepower computed from the horsepower delivered at 
the motor pulley divided by the watts input or the power 
taken from the circuit, represents the motor efficiency as 
a percentage but is used in formulas as a decimal. Thus 
79 per cent motor efficiency would be used in the cal- 
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— T - Figure 4 

ai rae : 
rT TT j jipiienen are the 
connections for a 


polyphase wattmeter 

when used to meas- 

ure watts input to a 

two-phase, four-wire 
motor 






































culating formula as 0.79. In all horsepower calculations 
746 watts is the figure used as equal to a horsepower. 

A. C. Single-Phase Service—Most small motors used on 
machines are single-phase for operation on either 110 or 
220 volts. By small motors is meant those of the frac- 
tional horsepower rating. The power in watts taken by a 
single-phase motor can be obtained by a voltmeter and an 
ammeter with the connections as shown in Figure 2 or read 
directly by a single-phase wattmeter as shown in Figure 3. 
The reading from this wattmeter will be directly in watts. 
When the readings of a voltmeter and an ammeter are 
used it is necessary to know the power factor for use 
in the following formula: Volts x amps. & P.F. = watts. 
When the single phase wattmeter is not available, the ap- 
proximate power factor can be obtained from Table II. 
The horsepower calculation is then the same as for the 


Vol. 4, No. 1 


direct current motor using the formula: Hp. = (watts 
efficiency) — 746 or (volts X amps. & P.F. & Eff.) ~ 746. 
In testing alternating current motors, the use of the watt- 
meter to obtain the watts input is the fastest and the most 
accurate method, using the connections of Figure 3 for 
single-phase service. 

Two-Phase, Four-Wire Service—Such a service can be 
considered as two single-phase circuits and the power input 
to a motor is the power measured in one of these single- 
phase circuits multiplied by 2. This power input can be 
measured by an ammeter and a voltmeter connected into 
one phase and the following formula used: Watts = (Volts 

Camps. X P.F.) & 2. In this formula the (amps. X volts 

P.F.) represents the watts input for one phase and then 
multiplied by 2 for the two phases. Horsepower output 
will then be, Hp. = (watts in both phases & Eff.) — 746. 

Again as in the case of single-phase power measurements 
the single phase wattmeter or a polyphase wattmeter is the 
most convenient instrument to use so as to read the watts 
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Figure 5 
Two single-phase wattmeters connected as shown will measure 
the watts input to motors on any three-wire circuit, whether 
direct current, single-phase, two-phase or three-phase 


direct from the instrument. When the single-phase watt- 
meter is used, two are required, one connected in each of the 
single-phase circuits. In case a polyphase wattmeter is 
used, it is connected as shown in Figure 4. 

In measuring watts input for a two-phase, three-wire sys- 
tem, two single-phase wattmeters can be used as shown in 
Figure 5 and connected the same as used on a three-phase 
circuit or one polyphase wattmeter can be used connected 
as shown in Figure 6. The two-phase, three-wire circuit is 














R. P. M. Loap 
H. P. | 
Rated Full No Load | | 
Load | Approx. 16 34 | Full 
2 850 945 72 75.5 76.5 
3 1150 1240 75.5 79 80 
314 850 910 76 | 80 81.5 
5 1800 1900 76 80 81.5 
74% | 1700 1770 | 79 83.5 86 
10 1700 1770 80.5 84.5 | 86 
15 : #760) 1b 975s: of. BES Ba. Sis A eee 
20 1100 | 1135 86.5 88 | 89 
25 1100 1140 85.8 87.3 89 
30 1150 1180 Sis | S55 90 
40 | 775 | 815 | = 88.1 89.9 90.5 
50 750 790 | 89.1 | 90.5 91 
| | i | i 
Table 1 


Approximate efficiency of shunt wound direct current motors 
for operation on 230 volts 
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not as often encountered as the two-phase, four-wire and 
it has no advantage over the latter except the saving in 
copper for the distribution system. The voltages in the 
two-phase, four-wire circuit are equal in each phase while 
the voltages in the two-phase, three-wire circuit are not 
equal. The voltages between the outside wires and the 
middle wire in this circuit are equal but the voltage across 
the two outside wires is the square of two or 1.414 
times the voltage across the outside and the middle wire. 

A. C. Three-Phase Service—The chief advantages of the 
three-phase motor are that the size and cost of the motors 
are less and that the starting construction inside the motor 
and out is less complicated. The full load current carried 
per service wire for the same horsepower and voltage for 
a single-phase motor is about twice that for a three-phase 
motor. For the larger sizes of single-phase motors this re- 
quires a larger magnetic starter for instance than would 
be required for the same motor rating in a three-phase 
motor. 

As already 


root 


explained the formula for calculating the 
watts input for single, two or three-phase motors is the 
same when a wattmeter is used. 

Hp. = (Watts input & Eff.) + 746. 

It is possible, however, to measure the watts input to a 
three-phase motor with an ammeter and a voltmeter, but 
in that case the power factor must be known for use in the 
following formula: 























Hp. = (Volts & amps. & 1.73 & P.F. & Eff.) + 746. 
i. ee ee ee — 
Figure 6 ‘inl ae 
C NE polyphase 7 * 
wattmeter con = -o 
nected as shown can ' 7 | | } 
be used to measure : —— rT | | 
the watts input to the } : Sof 4 | 
following types of y g Z yor ' i | 
motors: direct current, |B Rl Cy jae | 1} | 

: \\s — Jos} 

single-phase, two and at ee top | | | 
three-phase when three | LS 2G 00 |} a 
wires are used = Sa SP I TN | 





The approximate power factor for 60 cycle motors can 
however be obtained from Table III when the ammeter and 
voltmeter are used. 

The polyphase wattmeter is an essential instrument in 
three-phase calculations and when used is connected as 
shown in Figure 6 when small currents are to be measured 
and in Figure 7 when larger currents than 5 amps. are to 




















Erriciency Power Factor 
Speen, R. P. M. % | / 
| Loads Loads 

HP. | Full | No | aid 

Syn. | Load | Load | 1% l 34 4% | 1% 1 34 14 

14 | 1800 | 1730 | 1940 | 69 67 63 53 93 93 92 99 
4 | 1200 | 1135 | 1330 65 65 60 52 gl 80 78 72 
34 | 1800 | 1725 | 1925 | 66 64 58 42 87.51 87 86.5) 84 
34 | 1200 | 1170 | 1350 | 63 | 60.05! 50 78 7 67 
l 1800 | 1710 | 1960 | 70 64 5s % 5 94 
1 1200 | 1120 | 1230} 67 | 66 | 61 51 92 so | 78 71 
114 | 1800 | 1750 | 1950 75 73 68 63 97 97 97 94 
2 1800 | 1730 | 1920 | 72 73 67 58 97 | 98 | 98 97 
2 | 1200| 1100] 1220} 69 | 69 | 65 | 6 | 89 | 9% | 88 | 8 
3 | 1800] 1700] 1900| 74 | 76 | 74 | 62 | 97 | 98 | 98 | 97 
3 | 1200) 1150} 1290] 75 | 74 | 70 | 6 4 | 95 | 95 | 9 
5 1300 | 1700 | 1900 | 78 79 6 68 99 | 98 | 92 9? 
5 | 1200 | 1160 1270 | 80 79 77 70 97 | 98 98 97 

| | | | j | L | " 
Table 2 


Efficiency and power factor for single-phase repulsion induction 
motors for operation on 110/220 volts, 60 cycle 





Manufacturing 43 


be measured thus requiring the use of current transformers. 

It is often necessary to know the starting current for a 
three-phase motor drawn from the line during the period 
of acceleration before coming up to full load speed. This 
value of starting current may vary from three to five times 











Loaps 
HH. P Syn. SPEEDS ; . <i 
| 4 4 Full 
2 1800 68 78 85 
2 } 1200 58 71 78.5 
3 1800 71 86 
3 1200 67 78 83 
at 1800 77 87 90 
5 1200 72 | 80 85 
i | i 





Table 3 


Approximate power factor of 60-cyc 
of the squirrel cage type in standard 7 


induction m 


le polyphase cit rs 
220, 440 and 550 


} 2¢ 7 
oltages of 


the normal running current as marked on the name plate 
of the motor and when measuring this starting current an 
ammeter must be selected with a scale range that takes into 
consideration this fact. Machines that start slowly and 
take up to one minute before reaching full speed require 
special starting apparatus and in this case the starting 
current in amps. and the exact length of time it takes the 
motor to reach full load speed and running current must 
be determined. The size and type of motor to 


use under 





























Figure 7 


currents to be 


When 
larger than five amperes, current transformers are required 


measured with a polyphase wattmeter are 
con- 
nected as shown above 

these conditions is a point to consider and this subject will 
be taken up later in this series of articles. 

As already mentioned when measuring the watts input 
to a three-phase motor, two single-phase wattmeters are 
required connected as shown in Figure 5 or one polyphase 
wattmeter connected as shown in Figure 6. The polyphase 
wattmeter consists of two single-phase wattmeter elements 
mounted in one case and the reading on the scale is the 
the indications of these two elements 
The reading is correct when connected as in Figure 6 for 
a three-phase circuit either balanced or unbalanced and at 
any power factor. 
consideration to power factor when this wattmeter is used 
in determining the watts input to a motor or in the cal- 
culation of the horsepower output when using the formula: 


algebraic sum of 


It is not necessary therefore to give 


Hp.= (Watts input « Eff.) + 746. 
At times it may be desired to measure power factor 
accurately. Power factor may be determined by obtaining 


(Continued on page 66) 
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l+ of a Series Discussing Motors of Different Types 


In industry there are many applications for ad- 
justable speed motors and their control apparatus 
some of which are described in the following 


By THEODORE SCHOU 


Consulting Engineer 
Fairbanks, Morse c& Co. 


N previous installments of this series of articles various 
discussed 
applications, per- 
formance and the like. The installment published in the 
May ELECTRICAL MANUFACTURING had to do pri 
marily with direct current motors while the installment pub- 
lished in June took up the subject of control apparatus and 
this discussion is continued in the with 
instances and 


types of motors and control equipment were 


in detail, as to characteristics, 


issue of 


following, 
of the application of both motors 


specific 
control 
equipment. 

Figure 17 shows a group of large roll lathes with individ- 
ual motor drive. 

Screw machines, lathes, and milling machines employ an 
adjustable speed, shunt wound motor with field control. The 
rheostat may be set for a particular speed before the work 
is begun or the speed may be changed manually during the 
operation. There are a great number of different kinds of 
lathes but the shunt adjustable speed motor is practically 
always used. For some types of work it is desirable to have 
the reversing feature incorporated in the control. 

A banding lathe such as used for winding banding wire 
on armatures of motors or generators is one example of a 
special lathe application. An adjustable speed motor with 
a non-reversing controller is supplied in this case. 

A winding lathe used for winding wire on mandrels or for 
winding or forming armature coils for motors or 
similar application may be operated by either a 
speed or an adjustable speed motor as desired. 

Milling machines 


other 
constant 


usually employ constant speed motors; 





Figure 17 
A group of large lathes with individual motor drives. 


able speed shunt wound motor with field control 
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AND 


Screw 
machines, lathes and milling machines usually employ an adjust- 


C. P. RoBINSCN 
Synchronous Engineer 


Ideal Electric & Mfg. Co. 


but the adjustable speed motor may also be used, when a mill 
must take care of different classes of work. 

Soring mills usually employ an 
with a non-reversing controller. 


adjustable speed motor 
One special application 
uses a reversing motor where only a small part of the cir- 
cumference of the work is to be machined. 

Figure 18 shows a reversing planer. 
the planer 
Two 


The main drive for 
is usually an adjustable speed reversing motor. 
rheostats are used, one for the cutting stroke, the 
other for the reversing stroke as the latter can usually be 
accomplished at a higher rate of speed. 

Referring again to Figure 18, a complete picture of the 
assembly unit with the control features will be noticed. The 
automatic control panel is enclosed in the steel cabinet A. 
Two speed control rheostats are mounted on the inside of 
the cabinet door. The cutting speed is set by the rheostat 
handle B, the return stroke by the handle C. The stopping 
and reversing of the motor at the end of each stroke of the 
planer is controlled through the drum type master switch D. 
The drum is operated by the shifter rod E connected to the 
rocker F actuated by the dog G. The travel of the table in 


either direction is determined by the setting of the two dogs. 
station H are 
stopping. The 


The two 
ordinary 


buttons of the 
and 


upper 
starting 


used for 


two lower buttons 











Figure 18 

The main drive for such a reversing planer as this is usually 

an adjustable speed reversing motor. Two rheostats are used, 
one for the cutting stroke and the other for reversing 
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serve as a transfer station for changing the control from the 
drum master switch D to the pendent setting up switch I. 
This latter switch is used only in setting up work. 

The control arrangement for this planer is a very good 
example of the development of control apparatus for ma- 
chine tool service, providing the utmost in convenience and 
efficiency of machine operation. 

Figure 19 shows a special press used for making automo- 
bile radiators driven by an adjustable speed armature shift- 
ing motor. The speed adjustment is obtained manually by 





Figure 19 
A special press for making automobile 
adjustable speed armature shifting motor. 
obtained manually by 


radtators driven by an 
Speed adjustment 1s 


} 


armature 


shifting the 


shifting the armature by means of the hand wheel that can 
be seen over the back edge of the motor frame. 

Compound wound motors, are used 
In practically all cases of 
this kind a flywheel is used in connection with the compound 
wound motor. The rate at 
plications of this nature is 
the punch press hardly any 
with the 


as mentioned before, 
for punch presses, shears, etc. 


which power is required in ap- 
very irregular. In the case of 
power is required until the die 
metal to be punched. The fly- 


~omes in contact 





Figure 20 


An adjustable speed, shunt wound direct current motor driving 
a rubber calendar. On top of the calendar frame at the right 
of the rolls may be seen an emergency tripping switch 
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wheel is used to smooth out the peaks of the load, giving up 
energy as the motor slows down under the sudden impact of 
the heavy load and absorbing energy when the motor speeds 
up again. A compound wound motor is used for this appli- 
cation because of its inherent tendency to exert a larger 
torque with a smaller current than the shunt machine, and 
it has the advantage of more torque for quick acceleration. 

The preceding examples are typical of machine tool service 
in general. The main features as outlined are adaptable to 


Motors for Machine Tools* 











Direct Current Motors 
Tools Shunt Comp. _ Series 
PEC RES oe a ca 2b aa vans dwelew as S¢ 
, . : § 20% 
Bolt amd Bivet TieaGer .cccicicsscsen ) 40% 
: : \ 20% 
PII eh oe nate tess sc Guaenace’ ) 40% 
Pi OE. 6 id eters Seance deaews > 4 
MS MEDIO 65 siAAed ated «clin ew eta x 
Raising and Lowering Cross Rails on 
Boring Mills and Planers .......... 40% “ 
Oe SI oo ss cdictgratacse Se 
; ; \ 20% 
se x Mac WO Reukdy kWecmadandens : 
Bending Machine ) 40% 
. > 87. } 40% 
Bending ee ee re ) 80% 
a fee es { 20% 
COR CUINNIONE IRONED Ako aciccccccisceaw ) 40% 
Centering Machines ................- > 
Cheese BESCDUNES occ 5 coc cece scccs x 
Boring, Milling and Drilling Machines 
REN oes a oa bhivdecedawemecens x 
RE Ee a dc cya wicadesswdenwenes x 
GCoemder-1OOl, C16. .ccccccccene habeas: ae 
eS ae 20% 
ee ee eee ie 20% 
oa 
ee ee ere ee { 20% 
pte a 1 30% 
Keyseater Milling BOM ...cecccess x \ 20% 
Keyseater Reciprocating Lathes ...... x | Seca 
Lathe Carriages ....... arbre eeciice gia x 
Milling Machines ......... wubeavach x 
2 RS ae rrr > 20% 
PON ds it awesccienmen was x< 
Or 
Pe Ws b bedi eoxdweaweeuas ) <0 7c 
1 40% 
Rati ii denicc autiwdexnnues as 20% 
PSOE ANNUM sd iia since da Cacadess oe 20% 
Saw—Small Circular ................ 
Saw—Cold Bar and I-Beam ......... 20% 
SEN a as ad ba wikis d-e.tW a ede ene 20% 
serew REACHING 6.660 cs "4 
ne ee 20% 
: pe ty 
REM a hE Seay is we § 20% 
t 40° 
Slotters ganee. Pa 20¢ 
ee eee eee , , 20% 
Tappers AE eee eee ee ew > 
Tumbling Barrels or Mills ........... ()¢ 
* This table taken from “Direct Current Motors and Generator Troubles 


by T. S. Gandy and C. Schacht 

¢ indicates whether shunt or series type motors should be applied, and 
the percentages given under compound motors signify the amount of com- 
pounding used tor various machine tool when ind motor: 


drives, 
used. 


comp¢ 
are 


practically all types of machine tools. The table above shows 
the motors that should be applied to various types of machine 
tools. The sign “X” in the table indicates the type of motor 
and the percentages show the compounding usually required 
when compound motors are used. 


Cloth Printing machines, etc-—Machines of this type require 
at starting (for threading material between rolls, etc.) a 
speed much lower than the normal operating speed. The 
load is usually of a friction nature requiring a constant 
motor torque. 

A wide range of speed is required usually at least at 4 to 1 
ratio. This may be obtained by an adjustable speed motor 
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with field control, an adjustable speed motor with armature 
shifting, or by the use of a two voltage system. The latter 
reduces the amount of field adjustment necessary hence 
lowering first cost of motor, but a third power wire is re- 
quired and more complicated generating equipment. Either 
of the methods is satisfactory. The relative cost will depend 


XxX 
a xy 
KY AAXXXX 
xX KYA 


¥ 





Figure 21 
The control panel and contactors for starting the motor shown 
in Figure 20 with the contactors for throwing the motor on 
dynamic braking for quick stopping 


on the size of the units, and is a matter for investigation in a 
particular case. 

Figure 20 shows an adjustable speed, shunt wound direct 
current motor driving a rubber calender. The motor drives 
the rolls through reduction gears. Mounted on the top of 
the calender frame on the right side of the rolls can be seen 
an emergency tripping switch. On either side of the rolls a 
steel cable comes down from a lever arrangement attached 
to the emergency switch. This cable is secured at the bot- 
tom so that it is always at hand for convenient use. If 
anything goes wrong with the machine or the operator gets 
caught in the rolls, the tripping of the emergency switch 
cuts the motor from the line and stops it almost immediately 
through dynamic braking. A safety device of this nature 
is required in practically every installation. 

Figure 21 shows the control panel with contactors for 
starting the motor shown in Figure 20, also contactors for 





Figure 22 
A 150-hp., 230-volt adjustable speed motor driving an 80-in, 
calender for coated paper at specds of 50 to 1000 feet per mun- 
ute. The controller in this case is automatic 
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throwing the motor on dynamic braking. The dynamic 
braking resistor can be seen directly back of the panel. Note 
the pipe railing and wire screening used to protect passing 
workmen against contact with live parts of the control cir- 
cuit. The control shown is typical of the rubber calender 
motor application. 

Figure 22 shows a 150 hp., 230 volt adjustable speed motor 
driving an 80-in. calender for coated paper at speeds of 50 
to 1000 feet a minute. The controller is automatic, giving 
slow speed for threading-in, time limit acceleration in start- 
ing and graduated dynamic braking for quick stopping. In 





Figure 23 
A variable voltage automatic controller for controlling an adjust- 
able speed motor driving a paper combining machine. The con- 
trol apparatus is enclosed in a steel case 


addition to speed control points, the drum controller has 
Start, Stop, Slow, Fast and Safe positions. The drive is 
direct through herringbone gears, eliminating all clutches 
and belts on the main drive. The control equipment is 
mounted on a panel directly adjacent to the calender, provid- 
ing convenience for adjustments or repairs as necessary. 
The drum type controller is mounted in full view of the 
calender rolls so that any trouble developing or any speed 
adjustments necessary can be immediately taken care of by 
the operator. 

Formerly calenders were driven through belt drives. In- 
stallations using adjustable speed motors and automatic 
control proved a great boon to the industry. The output 
has been increased because of a greater range of calendering 
speeds and greater ease of control. The slower running 
speeds have contributed to this as well as the higher speeds. 
With these slower speeds available, poor rolls of paper are 
run with a better overall efficiency, and fewer breakages. 
Quality of paper has been improved by having the right 
speed for each grade of paper. Maintenance has been less- 
ened by eliminating belts and clutches. 

The calender drive shown in Figure 22 was originally a 
belt drive. When changed over to motor drive, a big in- 
crease in production was realized. The contributing factors 
were, of course, the increased speed range, fewer breaks in 
paper and greater ease of control. 
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These standards for indus- 
trial control apparatus in- 
clude American Standards, 
Nema Adopted Standards, 
Recommended _ Practices 
and Suggested Standards 
for Future Design. The use 
of them results in greater 
uniformity and in im- 
proved quality of industrial 
control equipment 


i Be following article is the fourth in 
a series presenting the Industrial Con- 
trol Standards of the National Electrical 
Manufacturers Association. This 
forms a reference work of practical in- 
formation concerning the manufacture, 
test and performance of industrial control 
equipment 


Sertes 


Non-Corrodible Material 


120-606 (a) Iron, steel or other ma- 
terial with a suitable protective coating, 
shall be considered non-corrodible ma- 
terial. 

Recommended Practice 5-23-1919. 


D. C. Manual Starting Rheostats 


120-607 (a) Standard starting rheostats 
shall be capable of opening the circuit 
on the first point with the motor at rest. 
(b) Standard 500-volt face plate type 
direct current manual starting rheostats 
may be furnished for a maximum of 600 

volts. 
Adopted Standard 11-17-1920. 


Three Pole Primary Contactor Connections 


120-608 (a) It is recommended that 
three pole primary contactors should be 
so connected that the two overload ele- 
ments are in the leads of the motor ter- 
minals, T-1 and T-2. 

(b) When this contactor is used on a 
2-phase, 3-wire circuit, L-3 should be 
made the common power line, and ter- 
minals T-3 and T-4 should be connected 
together at the motor for the common 
lead to the motor from the terminal T-3 
on the panel. When used on a 2-phase, 
4-wire circuit, line L-4 should be run 
direct to terminal T-4 at the motor. 

Recommended Practice 3-30-1928. 


Size of Leads for Wound Secondary Motor 


120-609 (a) The connecting wires be- 
tween the secondary of a wound second- 
ary motor and its resistor shall not be 
less than the percentages of continuous 
rating given in the following table: 
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Duty 


ey 


trial “/ontrol 


tandards 


Per Cent of 
Continuous Rating 


15 sec. out of 4 min. (light 


ORBGITEEEY ick kk cr awreoe wean 35 
30 sec. out of 4 min. (heavy 
MURPENON 68 os atk eee 45 
45 sec. out of 4 min. (extra 
heavy starting) ........... 55 
1 min. out of 4 min. (light in- 
termittent) ...cccsccccctes 65 
1% min. out of 4 min. (med- 
ium intermittent) ........ 75 
2 min. out of 4 min. (heavy 
intermittent) ..........55 85 
ee ee 110 


NOTE—See Table I, Section 120-516 for ser- 


vice classification of resistors. 
Adopted Standard 10-24-1927. 
Standards Index for 
This Page 
120-606 Non-Corrodible Material 
120-607 D.C. Manual Starting Rheo- 
stats 
120-608 Three Pole Primary Con- 
tactor Connections 
120-609 Size of Leads for Wound 
Secondary Motor 
120-610 Speed Reduction 
120-701 Enclosures for Controllers 
120-702 Design of Enclosures for 
Controllers 
Speed Reduction 
120-610 (a) Speed reduction of motors 


as accomplished by control apparatus 
will be expressed in percentage of full 
load speed. 


Adopted Standard 10-29-1928. 


Enclosures for Controllers 


120-701 (a) Enclosures are furnished 
with, and form a part of industrial con- 
trol equipment for the purpose of afford- 
ing protection by construction. These 


enclosures are of the following general 
classes: 

Class I—A solid enclosure without 
slot or other opening. 

Class II—A solid enclosure except for 
a slot for the operating handle or open- 
ings for ventilation, or both. 

Class III—Wire mesh, perforated 
screens or grill work. 

120-702 (a) DEsIGN. 

(1) All enclosures shall be so de- 
signed and assembled that they 
will withstand handling during 
shipment and installation. 

There must be sufficient space 
within the enclosure to permit un- 
insulated parts of wire terminals 
to be separated so as to prevent 
their coming in contact with each 
other. Enclosures must be such 
as to permit proper wire connec- 
tions to be made with adequate 
spacing of the terminals and ends 
of conductors from adjacent points 
of the enclosures. 

Exposed non-arcing current- 
carrying parts within the enclos- 
ures shall have an air space be- 
tween them and the uninsulated 
part of the enclosure of at least % 
in. for 600 volts or less. Enclos- 
ures of sizes, material or form not 
securing adequate rigidity must 
have greater spacing. 

All enclosures and parts of en- 
closures such as doors, covers, 
tanks, etc., must be provided with 
means for firmly securing them in 
place. Among the available means 
are locks, interlocks, screws and 
seals. 

Where the walls of the enclosure 
are not protected by barriers or 
by a lining of non-combustible in- 
sulating material the arc-rupturing 
parts of the controller shall have 
air spaces, as per Table III, be- 
tween them and the walls of the 
enclosure unless a test on any 
specific device demonstrates that 


a 


(3 


— 


+ 


wn 


Table II1I—Clearances Between Are Rupturing Parts and Enclosure 





Distance from Contacts -——Vertica 
in Direction of Blowout 


Z Horizontal Distance 
from Contacts and 


1 Distance above Contacts—, 
i Distance below Contacts 


without Blowout 





in Inches in Inches in Inches 

Hp. D. C. and A. C. D. Cc. A.C, D. C. and A. C. 
Rating 3ee V. 600 V. 300 V. 600 V. 300 V. 600 V. 300 V. 600 V. 
5 1% 3, 4 Barriers 1% 3 % 1% 
10 2 - 5 Barriers 2 4 M iY 

50 3 5 6 Barriers 3 5 1 3 

100 o Barriers Barriers Barriers a Barriers 2 3 

Above 100 Barriers Barriers Barriers Barriers Barriers Barriers Barriers Barriers 





NOTE I—All distances shall be mcasured from t 


he contact tios ur are horns, 
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a smaller space is safe for that 
particular device. 
120-703 (a) MATERIAL. 

(1) MATERIAL. In the following para- 
graphs it is assumed that steel (or 
gray iron for castings) will be the 
metal employed. Copper, bronze 
and brass are sometimes used, in 
which case the requirements giv- 
en for steel shall be complied 
with. 

THICKNESS OF CASTINGS. Cast metal 
for enclosures, whether of iron or 
other metal, shall be at least 1% in. 
thick at every point and should be 
of greater thickness at tapped 
holes for conduit, at reinforcing 
ribs and at door edges. 

SHEET METAL THICKNESS. The mini- 
mum thickness required for sheet- 
metal construction varies with the 
size of the device. For Class I 
and II the enclosures of sheet 
metal shall be of a gauge not less 
than that given in Table IV. 

All Class III enclosures shall be 
provided with a supporting frame. 
Wire screening used for enclos- 
ures must conform to the require- 
ments in Table V. 


do 


(4) 


(5) 











Insulation Clearances 


120-704 The distances between 
non-arcing, uninsulated live parts of con- 
trol equipment to ground or to non- 
arcing uninsulated live parts of opposite 
polarity shall be not less than the values 
given in Table VI. 


(a) 


Type Standarization 
Manual Starters 


120-711 (a) Standard manual starters 
of the face plate type shall be enclosed. 


Recommended Practice 8-5-1925. 


Manual Speed Regulators 


120-712 (a) Standard speed regulators 
of the face plate type shall have enclosed 
face plates. 

Recommended Practice 8-5-1925. 


Standards Index for 
This Page 

















2 : 120-703 Enclosure Control Material 
Table V—Requirements of Wire 120-704 Insulation Clearances 
Screens Type Standardization 
120-711 Manual Starters 
Maximum Openings Minimum Wire Size 120-712 Manual Speed Regulators 
in Gereen me -"% wane 120-713 Automatic Starters 
- rs 120-714 Overload Devices 
YY in. No. 16 120-715 C Circuit F 
Over 3% in. and not 20-715 Control Circuit Fuses 
over 2 in. No. 12 120-716 Voltage Ratings, D.C. and 
A.C. 
120-717 Mounting of Disconnect 
(6) Where the opening is over % in. Switches on General Pur- 
the enclosure must not be 1 peop Control 
-losure s ess 
0.7 ; 7 
than 4 in. from any live part. 120-718 Starters for Wound Sec 
= oa ondary Induction Motors 
(7) The requirements of enclosures 120-719 M 1s f D.C 
for floor-mounted controllers for — en anaes SOF EK. 
; aefaseh Motors 
voltages not in excess of 750 volts 
shall be: 
(I) Where the surrounding en- 
closure is 6 ft. or more in 
Se en es Table ViI—Clearance Between 
height and exposed live parts Ee : 3 
are not less than 6 in. below Uninsulated Non-Arcing Parts 
the upper edge, no covering and to Ground 
is required across the top of 
the enclosure. -—Minimum Clearance Distance— 
Exceptions—W here cranes or in Inches 
other movable apparatus or opera- Across Clean 
tions of a special character may in Maximum Through Dry Surfaces 
troduce possible hazards from above Voltage Air Oil Air Oil 
overhead enclosures may be re- 
quired. ; 300 4 WA ¥% ¥% 
(II) Where the ‘surrounding en- (and over 50) 
closure is within 6 in. of the 600 Ye ¥% \, l/, 
floor and exposed live parts 2500 1 ¥% 2 1 
are not less than 6 in. above 7000 2? ly 3u% 2 
the lower edge, no covering 
will be required for the bot- NOTE I—These clearance distances should be 
tom. increased for dirty or moist conditions. 
Recommended Practice 6-7-1921. Recommended Practice 6-7-1921 
Table IV—Minimum Thickness of Steel Metal Enclosures 
Maximum Maximum Area Maximum Without Support- With Supporting 
Volume of of Any Surface Dimension ing Frame. Mini- Frame or Equivalent 
Enclosure Sq. In. Inches mum U. 8. Sheet Reinforcement. Mini- 
Cu. Ft. Steel Gauge mum U.S. Sheet 
Steel Gauge 
“% oe 12 20 (.037) 24 (.025) 
1 a 18 18 (.050) 20 (.037) 
360 24 16 (.062) 18 (.050) 
‘ 1200 48 14 (.078) 16 (.062) 
ae Over 1200 10 (.141) 16 (.062) 
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Automatic Starters 


120-713 (a) Standard automatic start- 
ers of 10 hp. or less shall be enclosed. 
(b) Standard direct current, automatic 
starters above 10 hp. shall have overload 
relays. 
Recommended Practice 8-5-1925. 


Overload Devices 


120-714 (a) Standard overload devices, 

which de-energize magnets, shall open 

the circuit of such magnets. 
Recommended Practice 8-5-1925. 


Control Circuit Fuses 


120-715 (a) Control circuit fuses are 
not included as part of standard general 
purpose controllers of 600 volts or less. 

Recommended Practice 8-5-1925. 


Voltage Ratings, D. C. and A. C. 


120-716 (a) Standard voltage ratings 
for direct current control shall be: 
(1) 115 volts up to a maximum of 
100 hp. for constant speed motors. 
(2) 115 volts up to a maximum of 25 
hp. for adjustable speed motors. 
(3) 230 volts for all ratings. 
(b) Standard voltage ratings for alter- 
nating current controllers shall be in 
accordance with Table VII and Table 

















VIII. 
Table VII 
Volts Cycles Phase Ratings 
110 60 2and 3 5 hp. Max. 
220 00 2 and 3 All 
440 60 Zand 3 All 
550 60 2 and 3 All 
2200 60 2 and 3 All 
Table VIII 
Volts Cycles Phase Ratings 
220 25 3 All 
440 25 3 All 
550 25 3 All 
2200 25 2 All 





Recommended Practice 8-5-1925. 


Mounting of Disconnect Switches on Gen- 
eral Purpose Control 


120-717 (a) Inasmuch as_ disconnect 
switches are considered as unit pieces of 
apparatus and usually mounted separate- 
ly from the control, it is recommended 
that as a type standard such disconnect 
means be not mounted within the con- 
troller enclosure. 

Exception to this is recognized in the 
combination of A. C. magnetic across- 
the-line starting switches and disconnect 
means. 

Recommended Practice 10-25-1927. 
120-718 (a) Starters for wound second- 
ary induction motors of 15 hp. or less 
will have one step of starting resistance. 

Recommended Practice 10-24-1927. 


Manual Starters for D. C. Motors 


120-719 
(1) 


(a) Reststor CLASSIFICATION. 


50 hp. and below—No. 14 or No. 

15, Rule 120-517. 

Above 50 hp.—No. 32, No. 33, No 

34 or No. 35, Rule 120-517. 
Recommended Practice 5-23-1919. 


(2) 
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Automatic Starters for D. C. Motors 
120-720 (a) Resistor CLASSIFICATIONS. 
(1) No. 35 or No. 36, Rule 120-517. 


Recommended Practice 5-23-1919. 


Manual Starters for Wound Secondary 
Induction Motors 
120-721 (a) ReEsIstor CLASSIFICATION. 
(1) 50 hp. and below—No. 14 or No. 
15, Rule 120-517. 
(2) Above 50 hp.—No. 32, No. 33, No. 
34 or No. 35, Rule 120-517. 
Recommended Practice 5-23-1919. 


Automatic Starters for Wound Secondary 
Induction Motors 
120-722 (a) Resistor CLASSIFICATION. 
(1) No. 35 or No. 36, Rule 120-517. 
Recommended Practice 5-23-1919. 
120-750 Graphic Symbols for Use on 
Diagrams (see Chart). 
Recommended Practice 11-2-1922. 
Effective 1-1-1923. 
Recommended Practice 11-2-1922. 
Effective 1-1-1923. 
Recommended Practice 10-22-1925. 
Recommended Practice 11-2-1922. 
Effective 1-1-1923. 
Recommended Practice 4-23-1925. 


Abbreviations 


120-751 Abbreviations 


Standard abbreviations shall be: 
1. Power APPARATUS. 


Py, ee ee eee eT ee Arm. 
Pstia: (GGSCLGNING) <5 655 ccd caweees Fld. 
Pield -(UGQG SOME) i oc cccicecsan Field 
Frequency Changer........ Freq. Ch. 
CSROORNOE ook es torn ea wer memes Gen. 
Ms cid Siar Haan a ak See a Mot. 
Motor-Generator Set....... M. G. Set 


Synchronous Condenser..Syn. Cndsr. 
Synchronous Converter....Syn. Conv. 
EVGGSIOPINGE 556s cee dee oo Trans. 


Standards Index for 
This Page 


120-720 Automatic Starters for D.C. 
Motors 

120-721 Manual Starters for Wound 
Secondary Induction Mo- 
tors 

120-722 Automatic Starters for 


Wound Secondary Induc- 
tion Motors 
Graphic Symbols for Use 
on Diagrams 
Abbreviations 


2. SWITCHBOARD CONTROL AND SWITCH- 


ING EQUIPMENT. 


PONTE Sats Oe cers A ae ates Am 
Ammeter Switch............/ Am. Sw. 
Bell Alarm Switch........ Bb. A. Sw. 
Black Enamel Slate......... . 5. 
Blue Vermont Marble....... B. V. M. 
Syren ater a rye eee Br. 
3ushing Transformer... Bush. Trans. 
CONE GOR 6 iinindccéscoabecs Ch. Coil 
Creu Breaker. 4.66 0<cseee Cir. Bkr. 
COMIDEREMIUE oii bs en ccc ip wees Comp. 
eo ee ee ae Cndsr. 
Constant Current Transformer..... 
SN ee ee Peer C. Cur. Trans. 
Comtrol SWHOU, «ok cckcxcvex Cont. Sw. 


ae Cur. Trans. 
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Demand Indicator......... Dem. Ind. Reactor or Reactance......... React. 
Demand Meter............ Dem. Met. eS ee ee ee ee ee Reg. 
Electrostatic Ground Detector...... BE een pe enn ....Rel. 
_ seb eveeceereecsaces Elec. Gd. Det. I i adie ee a See Res 
PUCK Feat avs uydaeoete nes Eq. ne Cre ren rae Rheo 
pS) ee ee ee ae Fmwk. Starting Switch............. Stg. Sw. 
Frequency Indicator....... Freq. Ind. SIR Lap atest ae RepnPey aaaeaniy WP To) Sup 
Frequency Meter.......... Freq. Met. Swinging Bracket...... Swe. Bkt. 
Fuse .... ie ara a a aia aes ta wi i ale ace Fuse PRIN 5s, 60 te a/b dete i 
Fusible Cutout............ Fsbl. Cut. Synchronism Indicator......Syn. Ind. 
Ground EMUCCIOES . keke ci ccis Gd. Det. Synchronizing Plug........ Syn. Plug 
Insulation or Insulating.......... Ins. Synchronizing Receptacle...Syn. Rec. 
RUNNCNONIE 5.6: in: Wields-akien ca samewne Ins Synchronizing Switch....... Syn. Sw. 
on ge EET TCO REET ETC Lamp Synchroscope or Synchronoscope.. 
Lightning APrestOF . oc. cc cs Rae ee | re ee ie eee a ee oe Syn. 
Marine Finish Slate......... M. F. S. Temperature Indicator....Temp. Ind 
PEs cacitccdadkeeksk ane’ Mech. 6 errs ee Term 
Meter ..........-.ccsecsescsses Met. Tripping Transformer...Trip. Trans. 
Natural Black Slate......... N. B.S, Voltage Detector.......... Volt. Det. 
ND Sa saiveiidnare siaw inet aiaes Pni. Vola Fine. «cc .k scenes Volt. Plug 
Potential Pimg.....<esss0i Pot. Plug Voltage Receptacle........ Volt. Rec. 
Potential Receptacle........ Pot. Rec. Voltage Switch............ Volt. Sw. 
Potential Transformers... Pot. Trans. Voltage Transformer.... Volt. Trans. 
Power Factor Indicator....P. F. Ind. WHINE oc de se Vm. 
Power Factor Meter...... P. F. Met. Watt-hour Meter........ W. H. M 
Pull Button Switch...... Pull B. Sw. Wattmeter, Indicating.......... Wm. 
Push: Button: <<... P. B. or Push B. Wattmeter, Integrating........ Whm. 
Push Button Switch..... Push B. Sw. 3. DESCRIPTIVE TERMS 
Reactive Factor Meter....R. F. Met. Gere PEP Eee Coe eR ER EE EEE! Air 
Reactive Volt-ampere Indicator.... Alternate Current... ........2.1 A. C. 

Hoge waiela sea cRGs eee R. V. A. Ind. BI oan nb oe aos Se ds 
Reactive Volt-ampere Meter....... Automatic Reclosing......Auto. Recl. 

Bie are ee Oe Ie R. V. A. Met PRARRUMMES oo Sr ead areas ude mig x 
Reactive Voltmeter.......... R. Vm (To be continued) 
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Elimination of Electrical Misfits 
on Motor Driven Machines 


I1EN an electric motor is applied to a machine 

as the driving force, it is regarded by the average 
operator as an integral part of the machine and capable 
of operating it at the output recommended by the ma- 
chine maker or expected of it. In many instances, how- 
ever, a motor driven machine is purchased for a par- 
ticular operation but later used on a modification of that 
operation. So long as the machine performs on its 
changed duty nothing is heard from it. On the other 
hand, should this machine fail to perform as expected 
on its new work, the manufacturer is very promptly 
notified in the form of a complaint of disappointment 
or of dissatisfaction. Such complaints to be properly 
handled by the manufacturer call for some performance 
history of the operation of the unit and full details of 
its present performance and work being done. The ser- 
vice files of correspondence in the engineering depart- 
ments of manufacturers will usually disclose that a com- 
plete analysis of machine performance in the case of a 
complaint of this nature on the part of a user is most 
unusual and that it requires several letters containing 
suggestions on what might be done or requests for added 
information in order to make such suggestions. In the 
end it is probable in the case of a good customer, that a 
representative from the factory or from a nearby branch 
office is instructed to go to the location of the machine 
and determine just what may be wrong. 

When this action is required or considered advisable 
owing to the tenor of the correspondence, and a repre- 
sentative is dispatched with the file of correspondence 
on the subject, it usually requires studied diplomacy or 
considerable experience in design and operation, or both, 
to leave the plant (in the case of serious trouble) with 
all parties satisfied. When it is necessary to leave the 
location of the machine simply with an accumulation of 
information secured or surmises on the cause of the 
failure of the machine to perform as expected, the prob- 
lem then comes back to the engineering department for 
the best possible guess on the course of action. 

Should this trouble appear to be in the electrical end 
of the mechanism, the course of action easiest to take is 
to refer the entire complaint to the maker of the electrical 
apparatus and notify the user and customer that such 
action has been taken. Then a second call will no doubt 
be required by a representative of the maker of the 
electrical equipment furnished for the particular ma- 
chine. If the trouble is purely electrical, he will handle 
it as required; but should the direct cause be mechanical 
or faulty design of the machine mechanism, then the 
heads of two engineering departments are likely to be 
locked in volumes of correspondence containing technical 
alibis or buck-passing tactics. What ever the result, some- 
one, in some way, must find a method of absorbing the 
expense of getting to the end of the difficulty and its 
best solution. Perhaps the same trouble and expense will 
not be repeated but the point of greatest interest is that 
it can and should be avoided before a machine is allowed 
to leave a shipping floor. 

ELectrRICAL MANUFACTURING is providing through 
its editorial columns one effective means for reducing 
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the service cost on electrical equipment by furnishing to 
ite machine builder practical information that will elimi- 
nate the possibility of electrical misfits in the design and 
construction of machines. Mechanical men are forced 
by the trend of the demand for all electrical operation 
on machines to become just as familiar with motor appli- 
cations and their control as they have been in the past in 
the correct application of gears and belts. Those of our 
readers who have made practical application of the series 
of articles on “Characteristics That Determine the Selec- 
tion of Motors,” and the one on “Measuring Instruments 
and Methods,” have no doubt expressed to themselves a 
silent desire for some additional information or supple- 
mentary data on some point that has been discussed. 

The editors of this publication earnestly ask that these 
silent desires for specific information be presented to 
them in letters so that it will be possible to inject into 
these series of articles or any others the information of 
greatest practical value. This kind of cooperation be- 
tween readers of this publication and its editors is a 
fundamental element of the editorial policy of ELEctTRI- 
CAL MANUFACTURING. To those who do not now know 
that we stand ready to deliver this kind of special service, 
a special invitation is extended to try it out. If we can- 
not get the information desired quickly, this will never 
be offered as an alibi, for we will work on it until it is 
available. Every request for information will be handled 
in a way that will get for you the information desired, 
either in a letter or by presentation as an article. 

Tell us your problems and we feel sure that you will 
be surprised at what we mean by editorial service and 
will be well paid for your part in this kind of coopera- 
tion wherein you help our editors to help you in the 
securing of some specific information dealing with the 
application of electrical equipment on machines or the 
analysis of mechanical problems wherein the construc- 
tion or performance of electrical equipment is involved. 


Shipping Containers 


T is generally conceded that a large part of the loss 

and damage now being experienced in the shipment 
of merchandise in containers of all kinds can be directly 
attributed to the method of packing and the type of con- 
tainer employed. It is well, then, for shippers to con- 
sider carefully every element that enters into the trans- 
portation of merchandise, from the time it leaves the 
factory until it is placed in the hands of the ultimate 
consumer. 

A sturdy, well-made container, no matter what the 
type, is in reality a good form of business insurance. 
Few commodities cost less to produce than the containers 
in which they are shipped, and most of them cost many 
times more; hence the use of types of containers and 
methods of packing that will insure safe delivery is good 
economy. 

In these days of quantity marketing, when millions of 
dollars are being spent annually in gaining the user’s 
confidence in the merchandise offered, and in building 
dealer and consumer good will, the condition of the 
goods when they reach the buyer is vitally important to 
all concerned. 

At least some part of the vast sums lost annually, due 
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to the use of containers incorrectly designed or improp- 
erly constructed, could be saved if shippers would care- 
fully consider packing methods and correct container 
construction. 

The type, size, shape, or weight of the commodity to 
be shipped usually determines the type and construction 
of the container to be employed, and the design and con- 
struction of each of the many different types of con- 
tainers now in general use have their own inherent 
problems. Therefore, to assure that his products will 
reach the consumer in good condition, and to aid in re- 
ducing the millions of dollars paid annually for loss and 
damage, more careful attention should be given hy the 
shipper to the fundamentals of good container desien 
and construction. Manufacturers of shipping containers 
employ package engineers whose duties are to assist 
shippers of merchandise in the selection of the proper 
type, design and construction of the container best suited 
for shipping their products. 


Exhibits at Conventions 


INCE the earliest meetings that are now called trade 

association conventions there have been exhibits in 
one form or another. At first, of course, the number of 
these exhibits was small, as was the attendance. As 
more and more interest was aroused in conventions and 
as attendance began to increase, in the same manner did 
the number of exhibitors become greater. 

At first the displays were simple, requiring little floor 
space, and their chief aim was merely to show merchan- 
dise or products. Gradually, however, this simple form 
was discontinued until at the present time, at some of the 
larger conventions, floor space as great as that at Madi- 
son Square Garden, the Chicago Coliseum or the Atlantic 
City auditorium will scarcely meet the requirements. Not 
only that, but the exhibits have become highly ornate 
and elaborate, rivaling each other in artistic and decora- 
tive effects ; all of which is of tremendous expense to the 
exhibitor. 

Of course, there is good advertising value in exhibits 
at well attended conventions. But is this value worth 
the cost? Moreover, is there sufficient development in 
the period of a year in any one class, type or kind of 
general products or merchandise of any one industry to 
warrant the expense of an exhibit at every annual con- 
vention ? 

Past experience shows that in general there is not. 
For this reason, and because of the cost involved to the 
exhibitor, several of the larger organizations that have 
held conventions annually for vears, and are still doing 
so, have decided that one exhibit every second vear is 
all that is warranted. They say this practice aids them 
in their association work. No time is spent in visiting 
exhibits and because of this more can be accomplished in 
shorter time. Moreover, they realize the expense of 
these displays, all of which must be paid by the exhibi- 
tors, and they feel it is not justified. 


Lowering Production Costs 


YMPETITION has been said to be the life of trade. 

But, if a manufacturer hopes to attain success in 

competition he must first place his product on a competi- 

tive basis with those of other manufacturers of like or 
similar merchandise. 

In this respect much has been said relative to the high 
cost of distribution and the excessive expense incident to 
ever-changing marketing conditions. Likewise, the cost 
of production has been discussed extensively, yet it would 
still appear that some manufacturers have apparently 
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failed to appreciate the many advantages to be had from 
the full use of modern production equipment and 
methods. 

Machine tools, properly operated; carefully planned 
production schedules; well designed products; and ma- 
terials-handling equipment are four of the fundamentals 
for lowering production costs. 

Many manufacturing plants today are fitted with the 
best that can be afforded in the way of machine tool 
equipment. Production schedules have been carefully 
planned in accordance with the limitations of existing 
manufacturing facilities. Most products have been de- 
signed to be made at low cost and to render full service, 
in so far as the limitations of manufacturing facilities 
will permit the making of such a product. Yet there 
are many manufacturers who have failed to appreciate 
how more intensive use of modern materials-handling 
equipment might make possible a better arrangement of 
machine tool equipment, a change in production schedules 
and even a change in design of product that would permit 
of lower production costs which would make possible 
the placing of the product on a better competitive basis. 


Selecting Motors and Control Equipment 
for Motor Driven Machines 


G ANY of the manufacturers of motor driven 
«FE cabin and appliances send their machines 
into the field and leave the problem of selecting motors 
and control for them entirely up to the customer. The 
problem of selecting motors and control for these ma- 
chines is entirely too important and has too great a bear- 
ing on the operation of the machine and the satisfaction 
of the customer with that machine to allow such a condi- 
tion to exist. Failure by the customer to select the 
proper motor and control equipment may cause an other- 
wise good machine to fail in service. Not because the 
machine is faulty but because the control equipment and 
the motor are not meant for that particular application. 

The control equipment, the motor driving the machine 
and the machine itself are too intimately tied together 
to risk the proper functioning of the whole installation 
by leaving the selection of the motor and control to a 
hit-or-miss choice. This is being realized more and 
more by machine manufacturers who have foreseen that 
they cannot afford to risk their reputations as good ma- 
chine manufacturers by allowing the customer to select 
motors and control to suit himself. This holds good for 
both domestic and foreign sales of machines, except that 
in the case of foreign sales the danger of improper se- 
lection is much greater. 

In the section of the series “Characteristics Determin- 
ing the Selection of Motors.” published this month in 
ELECTRICAL MANUFACTURING, several instances of com- 
plicated motor and control installations on motor driven 
machines are discussed. These examples of the proper 
selection of motors and control serve to make more clear 
the importance of this problem to the machinery manu- 
facturer. It is difficult to understand whv the makers of 
motor driven machines have let this problem go unsolved 
as long as they have. Possibly it is because manv of 
them do not have men in their organizations who have 
sufficient training alone these lines to select motors and 
control equipment. If this is true, there is still no excuse 
for it because each motor or control manufacturer main- 
tains such a staff of engineers to help all of his cus- 
tomers. If. on the other hand, they have not realized 


the importance of this problem, the examples of success- 
ful control and motor applications cited in the article 
previously mentioned should convince them finally and 
case each manufacturer to give this problem the con- 
sideration it deserves in the design of his machines 





Courtesy, Structural Slate Co. 
Pennsylvania, Vermont and Maine are the prin- 
cipal slate producing States, and only a small 
part of this is suitable for electrical uses. 
Above, looking down into an 800-foot slate mine 


HE usefulness of slate as a mounting base for meters, 

switches, and other current-control devices was rec- 

ognized many years ago by electrical manufacturers, 
and this rock product has steadily fortified its position as 
one of the electrical industry’s important insulating ma- 
terials. There has been nothing spectacular about the de- 
velopment of slate’s electrical uses, production as_ well 
as consumption being subject to certain factors of limita- 
tion, which makes the strong hold that slate has on dis- 
criminating switchboard engineers all the more impressive. 
The factors of limitation alluded to deserve consideration. 
The supply. of slate is relatively small, Pennsylvania, Ver- 
mont, and Maine being the principal producing States, 
and only a small part of this is sufficiently high in quality 
to entitle it to the designation: electrical slate. Relatively 
small quantities of Italian and Portuguese slate are im- 
ported, and some of these find use in the form of switch- 
boards. 


2,000,000 Sq. Ft. Consumed Annually 
‘b> the consuming end, it has been the practice to limit 


the use of slate to circuits not exceeding 600 volts, alter- 
nating or direct current, although it is contended that, if 
spacings are great enough and the current-carrying metal 
parts of low enough capacity in relation to the surface of 
the slate covered by them, 1200 volts can be applied on 
high-grade slate without excessive leakage. The factors 
which limit the output of electrical slate are not altogether 
of the permanently rigid sort. Some years ago when the 
demand on the Maine and Vermont quarries exceeded their 
capacity, Pennsylvania producers who until then had not 
catered to electrical consumers jumped into the breach, and 
in a short time became recognized factors in the market 
of which New England had until then had virtually a 
monopoly. It is, therefore, conceivable that under the 
stimulus of attractive market conditions, output of electrical 
slate could be broadened. Some years ago, there was much 
talk of standardizing switchboard sizes to a point where 
it would have been possible for slate producers to rationalize 
their finishing methods to much economic advantage. As 
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Slate 
ment and combines with this the utili- 
tarian property of furnishing safety 
in connection with electrical wiring for 


lends itself to decorative treat- 


light, heat and power 


By WILLIAM CRAWFORD HIRSCH 


matters stand, the line of least resistance by way of ex- 
panding the use of slate seems to lie in the direction of 
structural uses, and bearing this perfectly natural tendency 
in mind, it is all the more remarkable that the slate in- 
dustry’s electrical sales are more than holding their own. 
In fact, it is decidedly noteworthy that the use of slate in 
switchboard installations in commercial and industrial build- 
ings is on the uptrend while in power plants slate is more 
than holding its own in switchboard use. Next to the 
roofing industry, the electrical industry continues to be 


the slate producer’s best customer, consuming approximately 
2,000,000 sq. ft. a year. 


Electrical Slate Is of the Mica Variety 


Electrical slate is principally of the mica variety. Nature 
has for thousands of years conducted a subterranean ce- 
menting plant, clay and sand under pressure and heat being 
united into shale and eventually into slate, the feldspar, 
kaolin, and iron being converted into a thin, scaly mica. 
Depending upon the pyrites and other minerals that are not 
transformed into mica, the color of slate may be gray, 
purple, red, or green. Monson slate which comes from 
quarries in Piscataquis County, Maine, and Pennsylvania 
slate are dark gray and are usually referred to as black 
slate. The color of Vermont slate ranges from purple to 
green and some of the slabs in which high color contrast 
is embodied are in special demand for ornamental walks. 
Most important for electrical purposes is that the slate must 
be free from iron or metallic veins that would act as con- 
ductors of electricity. So-called ribbons in the quarry for- 
mation may delight the eye of the seeker after beauty, 
hut the fewer of them there are in sight, the better 
pleased is the producer of electrical slate because it is 
clear stock that he must cut for electrial purposes, ribbons 
being taboo and, therefore, limiting the dimensions of the 
slabs. 

Mehanical strength and toughness are, however, fully 
as important requirements in electrical slate as are its in- 
sulating properties. One of the outstanding applications of 
slate is in switchboards called upon not merely to support 
weighty apparatus, but also to resist the shock caused 
by the opening of circuit breakers. This calls for a high 
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modulus of rupture which in electrical slate, according to 
authorities, from 7000 to 10,000 lb. per 
Tensile strength averages 3625 lb. per sq. in. 

While electrical slate must be sufficiently fissile to permit 
of easy separation in quarrying, it must neither split nor 
flake under drilling and must not be so hard as to unduly 
tax drills in that operation. 

Electrical dense, compact 
stands it in good stead in resisting leakage due to moisture. 
In one interesting test it was found that an increase of 
several hundred per cent in insulation resistance was 
noted in slabs which had been exposed to quarry water, 
after they had been dried out. 

Several tests are used to determine the insulating prop- 
erties of electrical dielectric test to indicate the 
breakdown voltage and various insulation tests to determine 
leakage current. One of the large electrical manufac- 
turers developed a method of determining leakage current 
without injuring the test piece. This consumer found that 
nearly all of the slate that did not meet the standard of 
insulation, when first tested, could be brought up to it 
by baking for 24 to 48 hours at 110 deg. C 


ranges sq. in. 


slate has a structure which 


slate, a 


Quarrying Methods Have Improved 


in the 


lormerly ch innel 


CJ)ERHAPS the greatest progress in recent years 

slate industry has been in quarrying. 
ing machines were used to cut vertical grooves in the slate bed 
to a depth of 6 to 8 feet. 
means of wedges into thicknesses of 6, 8 or more inches 


The slate was then split by 


Today, a three-strand twisted steel cable, called a wire- 
cuts five times as much slate per day as a 
channeling machine, and makes a much neater job of the 
cutting. When blasting and channeling had to be resorted 
to, the edges of the slate blocks were frequently injured. 
The wire-saw cuts is operated by 
whereas the channeling machine called for a crew of two. 
A channeling machine used about 75 hp. while a 7% hp. 
motor is sufficient for the power required to operate the 
wire-saw. All in all, it is stated that the introduction of 
this mechanism has cut the cost of the primary operation 
in the production of electrical slate in half. After the 
blocks have been mechanically lifted to the top of the 
quarry, they go to a mill where the secondary sawing and 
finishing operations take place. When the blocks have 
been cut to the best advantage, they are split by means of 
wedges to the required thickness, and then go to the planing 
machine where the roughness of the split face is eliminated. 
Unless instructions are to the contrary, the back of elec- 
trical slate is left “planed” without further finish. The 
surface is “honed” with carborundum or “sand rubbed” 
all of these operations being carried 


saw, four or 


clean. It one man, 


with sand and water, 
out mechanically. 
Panels are usually finished by the rubbing in of raw lin- 





Above is illustrated a switchboard 
composed of ten slate panels for 
controlling light ond power, United 
Masonic Temple, Chicago, Ill. 
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seed oil or by applying a lacquer consisting of amy] acetate 
and an aniline black. So as to satisfy the popular demand 
for color and in order to make slate competitive with ma- 
terials that are marketed on the strength of the variety of 
color shades in which they are available, one of the large 
slate producers has developed a finishing process by which 
structural 

bination of 


slate is surfaced in white, light, or any com- 
colors. From copper plates colors are trans 
ferred onto rollers that are passed over the slate, some very 
appealing tones and veined designs being obtained in this 
manner. Extraordinary precautions, however, are taken to 
prepare the surface of the finished slate for these proc- 


esses. These art finishes are applied to slate for structural 
purposes, and so far have found no utilization in elec- 
trical slate. Asked what effect these finishes have on the 


electrical properties of slate, the manufacturer who has 
pioneered in this direction, expressed the opinion that the 
use of slate carefully finished in with regard to 
electrical requirements would be “highly practical.” In 
other words, while the promiscuous use of finishing ma- 
terials, many of which contain metallic oxides, undoubtedly 
causes current leakage, there appears to be no technical ob- 
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stacle to providing slate with color finishes which would be 
practically harmless from an electrical point of view. Fancy 
finishes may be applied after drilling and beveling, so as to 
prevent marring. 

Much slate is bought in 
board manufacturers who perform many of the milling 
and all of the finishing operations in their own plants. 


a semi-finished state by switch- 


Producers of electrical slate, always on guard against the 


lowering of the electrical efficiency of their product by 
contamination with metal from the time it is laid bare in 


the quarry, and the large manufacturers of electrical ap- 
paratus who subject slate used by them to exhaustive tests, 
may be depended upon to avoid all deteriorating pigments 
in finishing processes, but in the case of smaller switchboard 
builders it has happened that the insulating properties of 
a perfectly good piece of slate were sadly impaired by 
the choice of a finishing material with a metal base. 


Insulation Values in Slate Vary Considerably 


7 ATURE has little regard for the requirements of mod- 
ern industry, and the beds in one and the same slate 
quarry will show considerable variation in insulation value 
An extreme case has been pointed out as illustrating this most 
forcibly. A Pennsylvania producer has one bed yielding 
slate that is fit only for linings and utterly useless for elec- 
trical purposes. Nearby he has two beds that contain 
slate which will carry 18,000 volts on 1 in. thick pieces 
without a trace of leakage. Elaborate apparatus has been 
perfected for measuring the electrical value of slate in 
quarry 
Considerable diversity in the matter of electrical slate 
specifications persists. 
trical consumers of 


beds. 


One of the largest elec- 
slate refrains from 


spe- 
cific tests, making it a basic condition that 
“the slate must be of uniform quality and 
free from hard streaks or spots, cracks and 


any impurity affecting the insulating quality.” 
Another large buyer prescribes a minimum 
transverse strength of at least 7000 Ib. per 
sq. in., uniformity of color without streaks, 
freedom from metallic veins and conducting 


material that would reduce the insulation 
value, air-drying for several months after 
quarrying and tests to establish dielectric 


strength and leakage of current at a given 
voltage. 
Che following are some of the outstanding 
uses of electrical slate: 
Switchboard Panels 
Mountings for Circuit Breakers 
(Continued on page 62) 
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< ailroad Shop 


In the modern railroad repair shop where locomo- 
tives are reconditioned electrical apparatus plays 
an important part and to maintain it is a big job 


By W. H. ArkrNs 


Electrical Foreman, Illinois Central System, Paducah, Ky. 


¢ O MAINTAIN 
some 654 elec- 
tric motors; all 
control apparatus in- 
cident to their opera- 
tion; a power plant 
and a power distribu- 
tion system; and all 
plant wiring as well 
as all electrical equip- 
ment on some 20 to 
30 reconditioned 
steam locomotives 
each month, the II- 
linois Central Rail- 
road System has pro- 
vided in its compara- 
tively new locomotive 
repair shops at Padu- 
cah, Ky., a very in- 
teresting installation 
of electrical mainte- 
nance and _ repair 
equipment. 

While much of the 
work performed in the electrical re- 
pair department at Paducah is dis- 
tinctly different than that done in 
the average commercial or indus- 
trial motor repair shop there is suf- 
ficient in common to warrant an ex- 
planation of what the electrical re- 
pair men do at this point, as well as describe the facilities 
which they have to do it. 

The locomotive repair shop at Paducah is comparatively 
new, being placed in operation in the fall of 1927, and it 
is one of the principal repair shops on the Illinois Central 
System. In it practically all heavy maintenance work and 
reconditioning operations are performed on a large por- 
tion of the motive power of the railroad. To do this re- 
quires a great number of machine tools, and considerable 
materials handling equipment, all of which must be sup- 
plied with power. Aside from this there is the lighting 
system and power distribution with their electrical circuits, 
transformers and no end of switches, switchgear and con- 
trol apparatus. 

In the machine shop at Paducah 315 machine tool motor 


EPAIRING 
Ky., shops of the Illinois Central Rail- 


road system. 
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motors in. the 


Notice the modern equipment 
with which this work is done. 
are adjustable to suit the different kinds 
of work 


total 
load of 
For the 
cranes 
motors 


drives have a 
connected 
3,625.7 hp. 
operation ot 
there are 17 
having a rated ca- 
pacity of 2,012.5 hp. 
In the power plant, 
for a wide range of 
different applications 
there are 26 motors 
rated at 995 hp. 
Window sash operat- 
ing mechanisms re- 
quire the use of 90 
different motors with 
a capacity of 200 hp., 
and on the shop jib 
cranes there are 29 
motors rated at 159.5 
hp. On vacuum heat- 
ing pumps there are 
9 motors rated at 142 
hp., while unit heaters 
are equipped with 153 
motors having 124 hp. On other 
apparatus such as portable welders, 
rivet heaters, babbitt furnaces, tire 
heaters, etc., there are 15 additional 
motors having a total of 101.3 hp. 
All in all there are 654 motor units 
having a total connected load of 
7360 hp. These motors operate on alternating current and 
vary in size from those of fractional horsepower to one of 
500 hp., 2300 volts direct-connected to a 3000 cu. ft. per 
min. air compressor that is located in the operating room 
of the power plant. 

Power for the operation of all this electrical equipment 
is obtained through a Kentucky Utilities Company 6900- 
volt substation, located at the north end of the power plant, 
where three 500-kva. transformers are mounted on a con- 
crete platform. The incoming service is carried in under- 
ground, terminating in sealed potheads. Two power lines 
normally feed the shop through a parallel arrangement pro- 
tected with cross-connected relays that will clear either 
line instantly, in case of trouble, without disturbing the load 
connected to the second line. 


Paducah, 


The stands 
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The first two breakers control these incoming 6900-volt, 
3-phase lines and from these breakers the line is carried 
to a 6900-volt bus from which connection is made to the 
third oil circuit breaker and thence to the primaries of the 
three outdoor transformers. All oil circuit breakers in the 
high-tension switchgear assembly are 3-pole, 25,000-volt. 

Another section of the switchgear comprises the 440-volt 
equipment for shop distribution. The oil circuit breakers 
in this section are rated at 4500 volts and no breaker is 
smaller in current capacity than 800 amperes. A 23-sec- 
tion remote-control switchboard is located in the operating 
room of the power plant, in which one section is arranged 
to control the 6900-volt, 3-phase lines, while the remainder 
of the board controls are for 6900 and 440-volt distribution. 

All power and lighting distribution is carried under- 
ground, the 6900-volt service being in lead covered cable 
laid in fibre conduit, while the 440-volt distribution is ef- 
fected by single-conductor cables in metal conduit encased 
in concrete. In the 3-phase, 6900-volt primary distribution 
system there is a total of 10,274 ft. of 7500-volt cable and in 
the 3-phase, 440-volt secondary distribution system there are 
61,126 ft. of copper wire and 18,695 ft. of rigid metal con- 
duit. So that all in all, the proper maintenance of such a vast 
amount of electrical apparatus is a task of no small mag- 
nitude. 

\s has already been explained, and aside from the main- 
tenance of the foregoing electrical equipment, the electric 
repair shop at Paducah is responsible for the upkeep and 
reconditioning of all electrical apparatus, on all locomotives 
passing through this shop for repairs 
each month. This amounts to from 20 
to 30 engines and the work includes 
all removals, repairs and replacements 
of such apparatus as electric head- 
lights, generators, incandescent light- 
ing circuits and other such appurte- 
nances as are employed on steam loco- 
motives. 

To carry out all this work the Il- 
linois Central System has provided an 
electrical repair department at Paducah 
that is equipped with an extensive com- 
plement of the most modern facilities. 
And these have been so selected that 
the electric shop, as it is termed, is 
adequately fitted to function as a unit, 
without assistance from other depart- 
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ments in the maintenance section of the locomotive shop. 

The electric shop occupies one end of a large brick 
structure in which are housed several of the other smaller 
departments of a railroad repair shop incident to the re- 
conditioning of locomotives. This building is conveniently 
near the other large units of the general shop and is well 
provided with those features so essential to good workman- 
ship—ample natural light, good heat, and clean, orderly 
surroundings, with floor space ample for the requirements, 
the shop having a floor area 67 ft. by 73 ft. 

Probably the most essential in the way of equipment 
are the machine tools. In the Paducah shops these include 
a radial drill press, two lathes, a shaper, one double floor 
grinder, and an arbor press and a pipe cutting and thread- 
ing machine. 
there are three impregnating tanks, 


In the way of motor repair shop equipment 
a baking oven, coil 
winding, coil taping and coil forming machines. Other 
essential equipment includes an undercutting machine, a 
shear for cutting insulation, a portable gas welding outfit, 
benches, trucks and racks for handling the different types 
and kinds of equipment undergoing repairs. Also highly 
essential for this kind of work is suitable testing equip- 
ment and this has been provided in the way of a 7%4-kva., 
440/220-volt, 3-phase, or 440/110-volt, sing 
former. 


trans- 


phase 


: - 
need of attention is 


lectric shop to 


In the way of operation all work in 
brought in and placed in that section of the e 
which the various operations in reconditioning electrical ap- 


In this respect there is a tes 


paratus have been assigned. 

























{LL of the equipment in the Padu- 

I cah, Ky., shops of the Illinois 
Central Railroad is practically new 
and ts of the most modern type, as 
from these two illustra- 
tions, which show some of the equip- 
ment m | | 


may be seen 


use repau 














in the electric 
lepartment. At the left is a repair- 
man cutting insulation, 


but a 


Lele > eu008 
while the view 
hase shaver 7 ai cortic . 
1VOVE shows small section of 




















the machine department of the 


repair 








shop. Inasmuch as there are more 














in the 
Paducah locomotive repair shop, in 
1ddition to a vast F control 


han 650 electric motors in use 


amount of 























apparatus and an elaborate power dis- 
tribution system, all of which must be 
maintained, 32 men have been assigned 
the task of keeping this equipment in 
operation. What they have to contend 
with and how the work is done is 




















more fully explained in the accom- 
panying article, which describes the 
electrical apparatus and how it ts 
maintained 
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bench for testing small armatures and field coils, a stripping 


bench for headlight generators, a headlight generator re- 
pair table and adjustable stands of suitable design for 
holding heavier rotors and stators. All machine work such 
as that on bearings, bushings, shafts and pulleys is, of 
course, done in the machine department. For the handling 
of the heavier classes of work and for dipping armatures 
and field coils two portable electric crane trucks are avail- 
able. 
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NE of the cards in use in the Paducah, Ky., shops of the 

Illinois Central Railroad system, upon which workmen enter 

records of any inspections and repairs to motors. The face of 
: 


the card has 


a description of the motor and records are entered 


on the reverse side 


Chere are at the present time 32 men employed in the 
electric shop, exclusive of supervisors or the foreman. 
These include one armature winder, eight electricians, 
eleven crane operators, five helpers, two helper apprentices, 
two apprentice electricians, two machinists and one laborer. 

Four electricians and two helpers are regularly assigned 
to locomotive work. Their work consists in removing and 
replacing all of the electrical apparatus from each of the 
20 to 30 engines that pass through Paducah shops each 
month for reconditioning. 

This work at times requires the removal and replace- 
ment of all wires and attachments, and as is the practice 
in locomotive construction all of these wires are run in 
either flexible or rigid conduit or both, making necessary 
the removal of many clamps, brackets and hangers, all of 
which must again be replaced. 

Six of the 32 men are assigned to 
the general maintenance of the shop 
equipment. This work includes pe 
riodical inspection of all apparatus. 
Motors are inspected for bearing 
clearance, and are oiled and cleaned. 
Cards are provided, similar to that 
shown in one of the accompanying 
illustrations, for every motor, and rec- 
ords are maintained on the backs of 
those cards of inspections, or any re- 
pairs made. 


INCE much of the electrical equip- 

ment in the Paducah, Ky., locomotive 
repair shops of the Illinois Central Rail- 
‘oad system is extremely heavy, facilities 
have been provided in the electric repair 
shop for handling it. The view at the 
right shows how heavy rotors are dipped 
in the impregnating tank. This truck is 
also employed for the handling of other 
heavy work in the repair shop 














l‘our other workmen are assigned to motor repair work 
in the electric shop, such as repairing coils and windings 
and the like, which is done much in the same manner as 
similar motor repair work would be carried out in an in- 
dustrial repair shop. 

An interesting piece of equipment in this shop is the stator 
winding stand shown in the illustration on the first page of 
this article. This stand was designed and made in the Paducah 
repair shop. It consists of a table, the top of which is made 
of '4 by 30 by 30 in. sheet iron fastened to a frame of 
3/8 by 3 in. angle iron. This frame is mounted on four legs 
of 3/8 by 3 in. angle iron 18 in. long and the whole is sup- 
ported on four heavy duty casters having wheels 8 in. in 
diameter. The stator rest is 17 in. wide and is made of 3/8 
in. boiler steel, having turned up flanges on each side to re- 
ceive two rollers, one on each end with 14 in. centers. The 
rollers are made of 2% in. conduit with a ball bearing in each 
end, and are fastened to the turned up flanges by means of a 
stationary shaft. This stator rest will receive stators as small 
as 12 in. in diameter. It is adjustable from % to 10 in. above 
the table top by means of a threaded shaft. This shaft runs 
through the top of the table and through a 2 in. nut welded 
to the hand wheel which is supported under the table and 
allows the rest to be raised and lowered. On the table at the 
rear of the stator rest is a 2 by 9 by 30 in. tray with eight 
compartments for wedges, insulation, etc. 

One of the transformers is arranged for convenience in 
testing motors. This transformer is rated at 7% kv-a., 
440/220 volts, 3 phase, or 440/110 volts, single phase. It is 
so connected that by means of three switch blades mounted 
on a movable piece of fiber, the operator can slide the blades 
and throw the switch for either 220, 440 or 110 volts. By 
having this switch connected to a pushbutton controller, the 
desired voltage and starting effect of any motor can be ob- 
tained without rearranging the transformer connections. The 
control circuit of the controller is connected to the 440 volt 
line. 

The new Paducah shop has been in operation for twenty- 
one months and most of the motors and equipment were 
new, with the exception of those installed with the machines 
that were moved from the old Paducah shop, and other 
outside points. To date there have been twenty motors 
rewound and completely overhauled, along with general 
repairs to headlight armatures and field coils for loco- 
motives undergoing repairs and those removed from loco- 
motives on the Kentucky division. The average number of 
headlight armatures and field coils is thirty-five per month, 
of which twenty per cent of the headlight armatures were 
rewound. 















Facts, ‘Figures and Trends 


Statistical information of value to electrical manufacturers in working 


out policies and plans for production and marketing 
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Mechanical Refrigeration 
Increases 


The mechanical refrigeration industry, 
including manufacturers of both gas and 
electrical units, is making material prog- 
ress, and this year is in a position to begin 
reaping the benefits of its long period of 
experimentation, states the Standard Sta- 
tistics Company of New York as a result 
of a survey of the industry. Inventories, 
which a year or so ago were burdensome, 
not only have been written off or liqui- 
dated, but sales have increased to a level 
necessitating moderate speeding up of pro- 
duction. Leading concerns report sales 
gains of 25 to 30 per cent over the corre- 
sponding period of 1928. Export demand 
is growing rapidly, with some of the larger 
producers shipping at least 15 per cent of 
their output abroad. 


Export Trade Higher 


With a total value of more than 
$5,000,000,000, American export trade last 
year reached its highest mark since 1920, 
as shown in a bulletin issued recently by 
the Foreign Commerce Department of the 
Chamber of Commerce of the United 
States. 

With the single exception of the depres- 
sion year, 1921, American exports during 
the last eight years have shown a general 
upward trend. The value of exports last 
year, $5,129,000,000, was 5.4 per cent 
greater than in 1927, averaging more 
than $427,000,000 a month. It is pointed 
out that, although the value of exports in 
each quarter of 1928 was well above 
$1,000,000,000, the value of shipments for 
the last quarter amounted to $1,570,000,000, 
the greatest export value for a quarter 
period since 1920. 


Domestic Consumption of Power 
Increases 


There has been a steady increase in the 
annual use of electricity by the average 
domestic consumer, which is accompanied 
(and, perhaps, to a large extent caused) 
by a corresponding decline in the average 
cost of electricity. This gain of 27 kw-hr. 
per year (or 2% kw-hr. per month) per 
consumer compares with a gain of 25 kw- 
hr. per year during 1927, and the further 
possibilities which the continued stimula- 
tion of this market holds in the increase 
in the comfort and convenience of the home 
are very evident. 


Purchasing Power of Dollar 
Higher 
The purchasing power of the industrial 
wage earner’s dollar, based on living costs, 
at the beginning of the year was 62.2 cents, 
or higher than the average for any year 
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since 1922, as compared with the purchas- 
ing power of the dollar just before the 
war in 1914, living costs being nearly 61 
per cent higher than in 1914. Average 
weekly money earnings at the beginning 
of the year, however, were 122 per cent 
higher, and hourly earnings 133 per cent 
higher than 1914, with the net result that 
average real weekly earnings were 38 per 
cent, and real hourly earnings 45 per cent 
greater than in 1914. 


Swiss Production of Hot Water 
Heaters Advances 


There are at present about nine firms 
engaged in the manufacture of automatic 
hot-water boilers in Switzerland. The in- 
dustry is a relatively new one, and during 
the early years emphasis was laid upon 
large boilers for hospitals, hotels, and large 
public buildings. Today, however, this type 
of boiler is being installed in practically 
all new buildings, both large and small. 
Boilers of all sizes are manufactured, rang- 
ing from those with a small 20 liter ca- 
pacity up to 12,000 liters. There is no 
definite limit as to the size, decision on 
this point resting with the power company 
and the installer. 


Utilities Add New Customers 


The number of new customers added to 
the various electrical enterprises during 
1928 was 1,371,000 as compared with a 
net addition of 1,566,000 during 1927 and 
of 1,654,000 during 1926. The progressive 
decrease in the addition of new customers 
may probably be explained by the facts 
that practically every community with a 
population of more than 1,000 people now 
enjoys the benefits of electric service, that 
the number of unwired houses in the older 
cities and towns has rapidly diminished, 
and that the decline in residential construc- 
tion (which began early in 1928 and is 
proceeding with increasing severity up to 
the present date) has begun to make it- 
self felt. 


Electric Current Output 


for 1927 


The total output of electric current re- 
ported by electric light and power plants 
for 1927 was announced by the Bureau of 
the Census as 74,654,531,374 kw-hr., an in- 
crease of 85.3 per cent over the current 
generated in 1922, as determined in the 
preceding quinquennial census of electrical 
industries. The generator capacity is re- 
ported to have increased during the same 
period by 80.3 per cent, being 25,802,530 
kw. in 1927. Marked increases were shown 
also for the horsepower of steam turbines, 
internal-combustion engines, and hydro- 
turbines in use as prime movers. 


Austria’s Exports of Incandescent 
Lamps Decreases 


The value of Austria’s exports of in- 
candescent lamps to the United States in 
1927 amounted to $428,280, as compared 
with a value of only $110,014 for the year 
1928. Practically all of the incandescent 
lamps exported from Austria to the United 
States are manufactured by one firm, and 
are of a rather cheap variety. The firm 
mentioned states that the decline referred 
to was occasioned by the reason of the fact 
that its principal customers in the United 
States decided to purchase its lamps from 
Japan instead of Austria on account of 
lower prices offered in the former country. 





German Exports of Household 
Appliances Doubled 


German exports of electric flatirons, 
heating and cooking apparatus and similar 
household appliances almost doubled dur- 
ing the two years’ period from 1926 to 
1928. During the year 1928 these exports 
amounted to 1,981 metric tons, valued at 
10,417,000 marks. Imports amounted to 
only 160 metric tons, having a value of 
857,000 marks. 


Production of Power Gains 


The total production of electricity in the 
first quarter of 1929 was 23,633,000,000 
kw-hr., an increase of 11 per cent over 
the output for the same period in 1928. 
The output for the first quarter in 1928 
was only 8 per cent larger than for the 
first quarter of 1927. No adjustment was 
made in these figures because of Febru- 
ary, 1928, being one day longer than Feb- 
ruary, 1927 and 1929. 





Biennial Census of Manufacturers 


The Bureau of the Census has released 
a summary of returns in the biennial census 
of manufacturers taken in 1928, giving fig- 
ures for each State for 1927 in comparison 
with 1925. The total value of manufac- 
tured products reported for 1927 aggre- 
gated $62,721,375,881, an increase of $2,138,- 
685,476 over the value of manufactured 
products in 1925. Of this total, seven States 
together contributed 60.1 per cent, accord- 
ing to the Department of Commerce. 


Employment Increases 


Employment in the manufacturing in- 
dustries of the United States at the be- 
ginning of the current year, on the aver- 
age, was higher than it had been at any 
time since the second quarter of 1926, the 
banner year of manufacturing production 
in the post-war period up to 1928, with 
indication that the rising tendency is con- 
tinuing, according to the National Indus- 
trial Conference Board. 
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Whats NEMA ‘Doiner 


A department covering activities of the divisions, committees and 






sections of the National Electrical Manufacturers Association 
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Range Section French Lick 


Meeting Well Attended 


Twenty-four representatives attended the 
two-day session of the electric range and 


water heating section at French Lick 
Springs Hotel, French Lick, Ind., April 
1-2. P. L. Miles, of the Edison Electric 


\ppliance Company, presided 
\n interesting address on “Building an 
Industry—What the Future Holds” 
given by George A. Hughes, president of 
the Edison Electric Appliance Company. 
Alfred E. Waller, managing director of 
Nema, discussed the value of statistics in 


Was 


producing the actual facts in industry 
rather than obtaining information from 
casual reports. Mr. Waller was of. the 


opinion that statistics based on stocks on 
hand, shipments, and orders booked over 
a period of time would prove extremely 


valuable to the manufacturers in giving 
an idea of the trend of the market and 
whether or not they were getting their 


share. It would also assist in preventing 
the carrying of too large a stock and tend 
to economies, which would mean 
cost of manufacturing. 

The section voted unanimously to begin 
the monthly collection of statistics through 
Nema headquarters on unit sales, dollar 
shipments and hand 
making the reports retroactive to Janu- 
ary, 1928. 


lower 


sales, stocks on 


E. W. Knight Reelected Head 
of Fan Motor Section 


E. W. Knight, Westinghouse Electric & 
Manufacturing Company, was_ reelected 
chairman of the fan motor section at a 
recent meeting held at Nema _ headquar- 
ters. L. L. Goding, Wagner Electric Cor- 
poration, was reelected secretary. Attend 
ance at the meeting was almost perfect, 
but one member being absent. 

The following committee was appointed 
to formulate a code of ethics for the fan 
motor industry and to compile trade prac- 
tice rules for submission to the Federal 
Trade Commission: Tom Jones, Century 
Electric Company, chairman; R. H. Peo- 


ples, Hunter Fan & Motor Company; 
W. W. Mumma, Robbins & Myers Com- 
pany; E. L. Barkhouse, Emerson Electric 


Manufacturing Company. 


Electric Measuring Instrument 


Section Adds Standard 


The electric measuring instrument 
tion has, with the Standards Committee’s 
approval, added another standard on accu- 
racy limits for current transformers to the 
standards of their section. The new 
AA ratio and 
Current trans- 


sec- 


standard defines the Limit 
phase and angle accuracy. 
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formers having Limit 


AA accuracy are 
accurate within 99.5 to 100.5 per cent, 
whereas those of Limit A accuracy, the 
present highest limit, are 99.5 to 101 per 


cent at 10 to 25 per cent load. 

The electric measuring instrument sec- 
tion has also added 175 and 350 volt rat- 
ings to voltmeters having 4% in. scale and 
larger. 

The definitions, abbreviations and sym- 
bols of the electric measuring instrument 
section have also been approved by the 
standards committee after approval by the 
joint committee on definitions, 
tions and nomenclature. 


abbrevia 


Bannister Will Handle Nema 
Merchandising Activities 


Leland P. Bannister, formerly Atlanta 
sales manager and district manager in Ohio 
for the Kelvinator Corporation, has joined 
the Nema _ staff. 
His duties will 
include matters re- 
lating to the mer- 
chandising activi- 
ties of the Appli- 
Division and 


ance 
ot the Refrigera: 
tion Division. 

Mr. Bannister 
has had extensive 
merchandising ex- 
perience in the 


electrical appliance 
field, including or- 
ganization work, 
training of 
men and direction 
of refrigeration educational classes. After 
leaving the Kelvinator Corporation in 1927, 
he joined the Syracuse Washing Machine 
Corporation as district manager at Chi- 
He successively held the positions 
of district manager at Louisville, Ky., 
branch manager at Kansas City, Mo., and 
southeastern branch manager at Atlanta, 
Ga. 





a 


Bannister sales- 


cago. 


Joint Committee Will Study 
Fuse Improvement 
The 


joint 


standards committee appointed a 
committee to consider the 
possibility of providing fuses utilizing fer- 
rules, blades and clips of such metal or 
so plated that oxidization will not cause 
material increase of contact resistance, ex- 
heating and consequent incorrect 
operation. 

The personnel of the joint sections com- 
mittee is as follows: C. B. Bradish, chair- 
man, and A. W. Lundstrom, General Elec- 
tric Company; A. B. Newell and T. A. 
McDowell, Westinghouse Electric & Mfg. 
Co.; H. J. L. Frank, Bull Dog Electric 


sections 


cessive 





Products Co.; G. E. Palmer, Palmer Elec- 
tric & Mfg. Co.; Joseph Sachs, Colt’s 
Patent Fire Arms Mfg. Co.; H. T. Buss- 
mann, Bussmann Mfg. Co.; N. J. Conrad, 
Schweitzer & Conrad, Inc. 


“Adherence to Nema Standards” 
Questionnaire Distributed 


According to the Standards Committee, 
most of the sections already having printed 
standards have sent to their member com- 
panies copies of the questionnaire sheet, 
entitled “Adherence to Nema Standards.” 
In several cases reports have already been 
received from the section chairmen. 

The questionnaire has a two-fold pur- 
pose, that of deleting standards not being 
used and reconstructing other standards, 
so that they will apply to the latest need 
of Nema members. It is expected that the 
information secured in the reports from the 
various section chairmen will prove in- 
valuable for making up new standards. 


Carbon Arc Lamp Standards 
Are Approved 


Two standards of the carbon arc lamp 
curative claims and name plate 
markings for carbon arc lamps used for 
health purposes have been approved. The 
curative claim standard is of interest in 
that it states that all claims shall be limited 
to building health to higher levels and as 
an aid in preventing systematic disorders. 

The Standards Committee also approved 
the standards on heavy duty attachment 
plugs, prepared by the attachment plug sec- 
tion and approved by the joint sections 
committee, consisting of the knife and en- 
closed switch, attachment plug, electric 
range and water heating and panelboard 
and distribution board sections. 


section, 


Some Sidelights: on Nema 
Hot Springs Meeting 


Although most of the sections holding 
meetings at Hot Springs had a very large 
attendance, some having a representation 
ot 90 per cent or better, the carbon section 
was the only one to have 100 per cent of 
its members present. 

Prescott Huidekoper, of New Freedom, 
Pa., associate representative of the Ameri- 
can Insulator Corp., flew to Hot Springs 
from Baltimore on Thursday, May 23. 

J. C. Rea, executive representative of 
the Pacific Electric Manufacturing Co., of 
San Francisco, Cal., had the distinction of 
traveling the longest distance to attend the 
Spring meeting, coming to Hot Springs 
from San Francisco. A representative of 
this company usually attends one or two 
meetings during the year. 
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P rogress 1n 


Design and Practice 


¢é Cnerator 


Following is the fourth installment of a series of 
articles treating with developments in the design 
and construction of electrical equipment* 


N the first of this series of articles, published in the 

April issue of ELEcTRICAL MANUFACTURING, abstracts 

from statements by the Allis-Chalmers Man- 
ufacturing Company and the American Brown-Boveri Elec- 
tric Corporation, outlined new developments in the design 
and construction of electrical equipment for the year 1927- 
1928 by those companies respectively. The second and third 
installments of the series were abstracted from a similar 
statement made by the General Electric Company, as part of 
a report of the Electric Apparatus Committee of the 
National Electric Light Association, as prepared under the 
auspices of its Generating Stations Subcommittee. This, 
the concluding installment, was abstracted from a similar 
statement made by the Westinghouse Electric & Man- 
ufacturing Company. 

The present tendency in the design of generators is to- 
ward the more general use of structural steel and fab- 
ricated construction. Such material is inherently more suit- 
able than that used in the older designs, due to its absence 
of flaws and to its uniformity of strength. In fact, its 
strength and permissible working stresses are quite ac- 
curately known, whereas with cast material much depen- 
dence must be placed upon the soundness of the casting, 
which is, unfortunately, a more or less indeterminate fac- 
tor. Furthermore, the use of fabricated construction has 
materially increased production, because there has been an 
elimination of large patterns and a reduction in the amount 
of machining required, and also because standard structural- 
which extent, can be 


made 


steel sections, used to a 
kept in stock. 

In the early designs of steam-turbine-driven generators, 
the frames were made of cast iron and, because the casting 
included the ducts for conducting the cooling air to and 
from the core, the frame widths became too great for ship- 
ment with the usual railroad clearances. The excessive 
weight involved is another objection to the cast frame. 
These objections led to the separation of the frame into 
two parts; a superstructure of light structural steel for the 
air passage and a skeleton frame for carrying the core. 

This improvement in stator construction has resulted in 
such design that the heaviest pieces to be shipped weigh 
approximately 30 per cent than formerly, and the 
weights of the installed stators are approximately 15 per 
cent A similar improvement, leading to the construc- 
tion of structural-steel skeleton frames, has decreased the 
stator weight for a given capacity by another 10 per cent, 
and has raised the capacity limit of machines which can 
be built and wound at the factory from 75,000 kv-a. to 
approximately 100,000 kv-a. 

The use of structural steel for frames and similar parts 


are great 


less 


less. 


*Abstracted from a report of the Electrical Apparatus Committee of the 
National Electric Light Association, as prepared for the year 1927-1928, 
under the auspices of its Generating Stations Subcommittee. 
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is a logical extension of the practice of using rolled plate 
or laminated construction in the rotors of all the more im- 
portant generators which have been built. The uniform 
structure of the material can be depended upon and, where 
this characteristic is essential, complete satisfaction cannot 
be obtained with castings. The inherent limitations in the 
use of castings for rotating parts has long been recognized, 
and in the past their application to such parts has been made 
chiefly in low-speed machines 

During the past year, fabricated construction has been 
adopted for the standard lines of moderate-size low-speed 
horizontal and vertical synchronous motors and generators, 
general-purpose synchronous motors and the correspond- 
direct-current generators and mo- 
tors, and 3600-r.p.m. steam-driven turbo-generators. The 
full benefits of the ob- 
tained through complete redesign of the lines of machines 
in question. 


ing sizes of generators, 
fabricated construction have been 
Several illustrations may be given of present designs em- 


ploying structural steel. 
waterwheel 


\ 7500-kv-a., 225-r.p.m. vertical 
built for the city of Eugeae, 
is of particular interest in that it is built entirely of fab- 
ricated material; the frame, the upper bracket and the lower 
bracket are of structural steel, and the rotor consists of a 
steel rim and I-beam spokes. The Aluminum Company of 
America has recently ordered two 45,000-kv-a., 150-r.p.m 
vertical waterwheel generators, 


generator Ore., 


each of which will be built 

















with a structural-steel frame and a structural-steel lower 
Figure l 
Here is a good example of the nstruction formerly used by 


the Westinghouse Electric & Manufacturing Company in frames, 


ling 
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bracket; the rotor will be built of structural arms and hubs 
and a laminated rim. For the W. S. Barstow Manage- 
ment Corporation’s Saluda River development, the four 
40,625-kv-a., 138-r.p.m. vertical waterwheel generators will 
be unique in that they will be of the umbrella type, with 
only one guide and one thrust bearing, mounted below the 
rotor, from the lower bracket; the usual upper bracket will 
not be furnished, although a support for the direct-connected 
exciter will be necessary. The umbrella machines will have 
a structural frame and a structural lower bracket, but the 
rotor will be of the cast-steel center-laminated-rim type; 
no oiling system will be required, since the thrust bearing 
and the guide bearing will operate in a flood of oil. 

The size of machines is increasing from year to year in 

















Figure 2 


The fabricated frame of a Westinghouse vertical waterwheel 
generator that has been developed since the application of weld- 


ing to the construction to this type of apparatus 


order to satisfy the needs of the industry. The largest ma- 
chines so far constructed, from the point of view of physical 
dimensions, are the 40,000-kv-a., 81.8-r.p.m. vertical water- 


wheel generators at the Conowingo Station of the Phila- 
delphia Electric system. The largest steam-turbine gen- 


erators constructed to date are the two 94,000-kv-a., 1800- 
r.p.m. machines comprising the cross-compound unit for the 
Hell Gate Station of the United Electric Light & Power 
Company. There has also been completed a 12,500-kv-a., 
3600-r.p.m. steam-turbine generator with shaft fans of novel 
design. Three 30,000-kv-a. synchronous condensers have 
been built for operation at 720 r.p.m. 

The Conowingo generators are, as previously stated, phys- 
ically the largest generators ever constructed, each machine 
having a weight of approximately 1,140,000 lb. and an 
overall diameter of approximately 37 ft. Each unit is com- 
plete with an auxiliary shaft alternator, which furnishes 
power to a motor-generator set, which in turn furnishes the 
excitation for the main alternator. The auxiliary alter- 
nator is excited by means of a small direct-connected ex- 
citer. 

The rotor construction of the large 1800-r.p.m. machines, 
as in the past, is of built-up plate. On the largest ma- 
chines built, however, the rotor plates have a large central 
bore, possible only in rotors of this construction, such an 
arrangement providing greater facility for rotor cooling. 
Oblique holes, drilled in the shaft ends before assembly 
with the plates, carry a portion of the cooling air to the 
center of the rotor. The remainder of the air is carried 
through the teeth by means of axial holes in the end por- 
tion of the rotor. Radial slots, cut into each rotor tooth 
before the plates are assembled, serve to discharge the air 
from the center of the rotor. 

The 12,500-kv-a., 3600-r.p.m. steam-turbine generator re- 
ferred to was built for the Kansas City Power & Light 
Company. The machine has self-contained fans of novel 
design, the measured fan efficiency being 43 per cent, double 
the efficiency of any shaft fans previously designed to meet 
the difficult conditions imposed by large 3600-r.p.m. gen- 
erators. 

During the past year there has been developed a new 


Manufacturing 








Vol. 4, No. 1 





line of synchronous condensers rated at from 500 kv-a. to 
30,000 kv-a., embodying the latest practices in mechanical 
construction. Structural-steel frames and bed plates, and 
laminated punched rotor centers are used. New sleeve 
bearings have been designed, with special features to pre- 
vent oil leakage, these features being based upon the air- 
by-pass principle and the entire line of bearings has been 
designed in such a manner as not to require water cooling. 
In case additional cooling is required, the oil is circulated 
through an external cooler, located in the foundation air 
duct. This design avoids the use of water-cooled pipes in 
the bearing shell, which, in some cases, have led to bear- 
ing failures, and is of particular importance in the sub- 
station so located that cooling water is expensive. 

In connection with the building of the second 40,000-kv-a. 
frequency-converter set for the Commonwealth Edison 
Company, a frame-shifting device of a new hydraulic type 
is being developed. This device consists of two pistons and 
hydraulically connected cylinders, with the necessary pres- 
sure-applying equipment. 

Several improvements have recently been made in the 
design of bearings and in the arrangement of oiling sys- 
tems in order to lengthen the life of the oil, to reduce the 
amount of leakage and otherwise to improve lubrication. 
These improvements may be said to have eliminated certain 
oiling difficulties which are experienced in operation and 
which may largely be attributed to two principal causes, viz., 
the drawing of oil vapor out of the bearings and oil fans 
by suction created by the rotor, and the flow and creepage 
of any excess oil fed to the bearings. In the past it has 
been necessary to adjust the oil flow to the bearings to 
almost the exact amount required, i.e., sufficient oil had to 
be supplied adequately to lubricate the bearings but no excess 
could be permitted since such excess would be likely to 
overflow and to find its way into the machine itself. 

The so-called pressure overflow system has been de- 
veloped to remedy the difficulties experienced with the old 
method of lubrication. In the new system, the oil is dis- 
charged from the pump and is carried to a header, where the 
feed lines to the various bearings are connected. In the 
header is a pressure-relief valve adjustable for pressures 

















Figure 3 


The fabricated lower bracket of a Westinghouse Electric & 
Manufacturing Company vertical waterwheel generator. It ts 
made up principally of welded structural steel shapes 
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of from two to ten pounds per square inch, the arrangement 
being such that any pressure between these limits can be 
maintained practically constant at the point where the three 
connections for the bearings feeds are made and the oil 
flow to individual bearings is therefore not influenced by the 


adjustment of oil flow to any other bearing. It can readily 
be seen that, if more oil should be fed to one of the bearings 
than to either of the others, less oil would overflow to the 
relief valve and the pressure at the point where the feed 
lines are connected would therefore remain practically un- 
changed. In addition to the fact that vapor formation and 
oil creepage are practically eliminated by the new oiling 
system, there is the marked advantage that oil will be de- 
livered to the bearings, as the generator is started from rest, 
much sooner than with the old system. 

In the new system, overflow connections have also been 
provided at the top of each guide bearing. These connec- 
tions permit excess oil to be supplied to each bearing as an 
assurance of adequate lubrication, but without any danger 
of flooding the machine. 

It has been customary in the past to return the oil from 
the upper guide bearing directly to the lower oil pan, through 
pipes in the rotor, with a consequent tendency, due to the 
rotation of these pipes, for the production of vapor where 
the oil would be discharged from the pan. The present 
practice is to provide a stationary oil pan beneath the upper 
guide bearing, from which a drain is connected to the 
lower pan. 

Some attention in recent years has been given to so-called 
outdoor generators. So far as the generator itself is con- 
cerned, investigation seems to indicate that there is little in 
the requirements for this service necessitating modification 
of the present type of construction. Generators of standard 
construction, but with housings for protection and ventila- 
tion, have been installed in a number of instances. These 
may be more logically termed semi-outdoor installations, 
and actually represent no departure from ordinary practice 
insofar as generator design is concerned. The novelty is 
found in the reduction of the building to the simplest struc- 
ture, location being permitted in the dam or other ad- 
vantageous place. It has even been proposed that the usual 
frame be omitted and the various parts of the generator 
built into and supported by the the concrete foundations. 
There is little merit in this scheme, since some supporting 

















Figure 4 
An instance of the possibilities in building up rotors for electri 
Here is one constructed by the Westinghouse Com 
pany for a waterwheel generator 


generators. 
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structure for the stator punchings would be necessary in 
any event and since the problem of alignment would be 
extremely difficult of solution. 

Power-operated brakes are occasionally installed in con- 
nection with automatically controlled waterwheel generators. 
The value of brakes appears to lie principally in the assur- 
ance that the waterwheel will be brought to a complete stop 
when not delivering power. Water leakage sometimes causes 

















Figure 5 
A built-up lower bracket for a Westinghouse waterwheel gen- 
erator. As was the case with the upper bracket shown in Fig- 
ure 3, this bracket is made principally of welded steel 


rotation in reaction-wheel installations and, under such con- 
ditions, the brake will prevent useless wear and tear or 
being the unit to rest for inspection or repair. The neces- 
sity for the extra expense and complication of brakes is 
much reduced when leakage can be controlled. There ap- 
pears to be little excuse for the use of brakes where the 
driving force can be positively removed, as it can in the 
case of impulse-wheel installations. 

Although no major changes are being contemplated in 
the insulation of armature windings for small and mod- 
erately sized machines, the question of armature-coil insu- 
lation has been given considerable study in preparation for 
larger units. The stator coils have been insulated for a 
number of years with a micafolium wrapper on the straight 
parts and with treated tape on the ends; the individual 
strands in the coils and the completed conductors have been 
insulated with mica tape throughout their entire length. The 
advantage of the treated tape is that it is flexible and can 
withstand the slight movements of the coil ends that will 
occur on short circuits. 

In preparation for higher operating voltages than 13,800, 
a special coating for the outside of the coils has been de- 
veloped to decrease the corona between the sides of the 
coils and the sides of the slots. If a perfect contact could 
be made between the coil and the sides of the slots through- 
out the latter’s length, such corona would not exist; if, 
however, the coil side touches the slot only at points, there 
is corona from the other points of the coil side. A semi- 
conducting film is therefore required on the surface of the 
coil in order that all points may be kept at ground poten- 
tial. Experiments have demonstrated the effectiveness of 
such a conducting film. 

Considerable importance is at present attached to the 
question of using higher voltages for generators of large 
capacity. Whereas, so far as the manufacture of the ma- 
chine is concerned, a unit having a capacity of 100,000 kv-a. 
can be rated at 13,800 volts, nevertheless the cost of circuit 
breakers, disconnecting switches and busses makes it de- 
sirable to build such machines, especially for new generat- 
ing stations, with terminal voltages as high as 22,000. 
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Slate—Its Electrical Uses 


(Continued from page 53) 
Arc Shields and Barriers on Circuit Breakers 
Bases for High Tension Switches 
Motor Generator Set Panels 
Bench Boards 
3ases for Switches and Fuse Blocks 
Farm Lighting Control Panels 
Arec-Welder Regulator Panels 
Face Plates for Motor Starters and Speed Regulators 
Division Walls for Reactance Coils 
Linings and Division Walls for Oil Switches 
High Tension Switching Equipment 
Terminal Boards for Transformers 
Cable Clamps for Transformers 
Slotted Blocks for Low Tension Bus-Bar Supports 
Contactor Panels for Industrial Motor Control 
Field Rheostats Pa a. 
Bases for Control Mechanism of Electrical Refrigerators 
Panels for Electric Printing Press Control 
Panels for Electric Control of Fans, Blowers, Pumps, etc. 
Crane Hoist Control Panels 
3ases of Desk Portables 
Floor Insulation 
Aside from the promotion of the slate industry’s inter- 
ests through its national organization, the National Slate 
Association, individual producers inaintain highly efficient 
service departments that are at the beck and call of elec- 
trical manufacturers confronted by problems into which 
enters the application of slate in one form or another. One 
of the large slate producers who markets special finishes, 
cbtained by the application of a nitrocellulose lacquer, 
under a proprietary name, has had much success in extend- 
ing the use of slate as an artistic wall material, especially 
suited for pilasters and fireplaces where solidity of decora- 
tive effect is desired. It is easily conceivable that, because 
of its excellent insulating properties, slate will be more 
and more called upon to double in the role of a structural 
. . - . — 
material that lends itself to decorative treatment, and com- 
bines with this the utilitarian property of furnishing safety 
and efficiency in connection with electric wiring for light, 
heat and power. ; 


“Where Do We Go from HereP” 


(Continued from page 23) 
stability which must be rated as high when we consider 
the readjustments in every department of economic life 
made necessary by the post-war crisis and by the transi- 
tion from peace economy, and 
\merica future, the outstanding fact 
which is illuminated by this survey is that we cannot main- 
tain our economic advantage, 
our 


war economy to while 


has a promising 
or hope fully to realize on 
the 
every 


economic future, unless we consciously 


principle of equilibrium and apply it 
economic relation. 


accept 


skillfully in 


The forces that bear upon our economic relationships 
All parts of economic 
structure from the prime processes of making and of mar- 
keting to the facilitating functions of finance, 
have been interdependent and easily affected. 


have always been sensitive. our 
are and 
And therein 
lies the danger: That through ignorance of economic prin- 
ciples, or through selfish greed, or inadequate leadership, 
the steady balance will be disturbed, to our economic detri- 
ment. 

To maintain the dynamic equilibrium of recent years is, 
indeed, a problem of leadership which more and more de 
mands deliberate public attention and control. Research 
and study, the orderly classification of knowledge, joined 
to increasing skill, well may make complete control of the 
economic system a possibility. 

In the marked balance of consumption and production, 
for example, the control of the economic organism is in- 
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creasingly evident. With the development of a stream of 
credit to facilitate business operations, and with flexible 
power to energize industry and to increase the effectiveness 
of the workers, has come an increasing evenness in the 
flow of production. Once an intermittent starting and 
stopping of production-consumption was characteristic of 
the economic situation. It was jerky and unpredictable, 
and over-production was followed by a pause for consump- 
tion to catch up. For the seven years under survey, a more 
marked balance of production-consumption is evident. 

With greater knowledge of consuming habits, with more 
accurate records of the goods consumed, a sensitive con- 
tact has been established between the factors of production 
and consumption which formerly were so often out of 
balance. 

Where pools of goods once were accumulated by the 
manufacturer, the wholesaler, the jobber, and the retailer; 
where high inventories once meant distress, shutdowns, 
failures, and unemployment whenever the demand subsided, 
there is now a more even flow from producer to consumer. 

Increasing skill and scientific data have made the an- 
ticipation of demand far more accurate, and by accurate 
anticipation the deliberate balance between production and 
consumption has in a measure been maintained. By ad- 
vertising and other promotional devices, by scientific fact 
finding, by a carefully predeveloped consumption, a meas- 
urable pull on production has been created which releases 
capital otherwise tied up in immobile goods and furthers 
the organic balance of economic forces. In many cases 
the rate of production-consumption seems to be fairly well 
under control. 

To maintain this balance, and to extend it into fields 
which are not now in balance with the more prosperous 
elements of the nation, is clearly an important problem of 
leadership. With certain natural resources still wastefully 
exploited, with great industries, such as agriculture and 
coal mining, still below the general level of prosperity, 
with certain regions retarded, there remains much to do. 
To bring these more fully into the stream of successful 
economic forces is a problem of the first order. 

Our complex and intricate economic machine can pro- 
duce, but to keep it producing continuously it must be 
maintained in balance. During the past few years equi- 
librium has been fairly well maintained. We have not 
wasted the hours of labor by strikes or lockouts. Until 
recently we have not diverted savings from productive 
business to speculation. There has been balance between 
the economic forces—not perfect balance, but a degree of 
balance which has enabled the intricate machine to 
duce and to serve our people. 


pro- 


As long as the appetite for goods and services is prac- 
tically insatiable, as it appears to be, and as long as pro- 
ductivity can be consistently increased, it would seem that 
we can go on with increasing activity. But we can do this 
only if we develop a technique of balance. Toward such 
a technique the committee believes the skillful work of the 
economists, engineers, and statisticians who prepared the 
survey on which we have based the facts and interpre- 
tations expressed in this brief report, will contribute. Our 
effort has been to suggest a pattern by which their work 
may be appraised; to set up an orderly plan by which 
the facts may be articulated and against which later and 
better information may be more accurately judged. We 
recommend a study of the fact finding survey as a whole 
to all who are faced with the problems of business ad- 
ministration and public leadership. 

Informed leadership is vital to the maintenance of equi- 
librium. It depends upon a general knowledge of the 
relations of the parts each to the other. Only through 
incessant observation and adjustment of our economy, can 
we learn to maintain the economic balance. 
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Switch 
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Shaft 
Driving pin 
Pin 

Cord 
Extractor 


Attachment plug 


Feet 


Nuts 


Lock washers 


Juice extractors are rapidly becoming a household 
commodity and while their construction is not very 
complicated they require many kinds of materials 
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Manufacturing Electric Fans 
(Continued from page 27) 


tion paper cut and formed for the purpose, then four coils 
are assembled into each core after which the connecting 
leads are assembled and taped, connecting the four coils 
with one lead. 

After the assembly of the stator the next operation is 
that of testing for watt output, shorts, and for direction 
of rotation, this last operation being done on a Westing- 
house designed jig or fixture made for this purpose. 

The stator is then placed inside of this fixture in which 
there is a rotor or armature which rotates as it would in 
an electric fan. 

The complete and tested stator is then placed in specially 
constructed baskets which hold approximately 70 stators at 
one time. This basket is submerged in a special baking 
varnish, and the baskets are hung on overhead tracks, which 
are so constructed as to allow an amount of air to thor- 
oughly circulate between the stators and coils until they 
are dry. After the stators are dry, the baskets are con- 
veyed on their overhead tracks into a steam oven adapted 
for baking fields and stators at 105 deg. Centigrade, taking 
15 hours to bake. 

The tracks mentioned continue through each oven and 
convey the baskets out at the other end of the oven to a 
vertical grinder for the grinding of the internal diameter 
of the stator, after which it is now ready for assembly 
into the fan case on the main assembly line. 


Choke Coil and Switch Assemblies 


HE winding of the choke coil for the switch assembly 

is in many ways similar to the winding of other coils, 
being wound on universal winding machines, after which 
the laminations are assembled with the coil and are ready 
for their assembly to the porcelain switch base. 

This assembly is then inspected, submerged in varnish, 
and baked for 15 hours in the baking oven after which 
the switch handle is applied and the leads to the terminals 
are assembled. The choke coil and switch are then screwed 
on to the felt base and pan, and is then ready for the 
assembly to the fan base on the main assembly line. 

Included in the sub-assembly groups that gradually lead 
up to the continuous assembly is the trimming of the fan 
case that is delivered from the polishing room. It then 
passes to the paint department for the application of two 
coats of dull black varnish, after which it goes to the 
oven and then back to the sub-assembly for the assembly 
of the swivel stud and gear case cover that is riveted on. 
From this point it passes through a tapping machine to be 
tapped for the swivel stud. 

The swivel cover, pin and stud are assembled to the fan 
cover with the aid of another Westinghouse jig designed 
and constructed for the purpose. This jig consists of a 
shaft extending horizontally from an upright piece on which 
is a large flat wheel, the stud and pin are placed in an 
insert at the end of this shaft by the operator. The fan 
cover is then placed over a special fitting that slides back 
and forth on a two way slide, after which the operator 
places the swivel cover over the hole (made for the purpose 
in the cover) slides the cover forward on its jig against the 
shaft (in which is inserted the stud and pin). At the 
same time the wheel is forced backward against a pulley 
on the shaft of 14 hp. motor, that operates automatically. 
In this manner the stud, pin, and swivel cover are riveted. 

The Westinghouse name plate is then applied and is 
ready for the pressing in of the field. 

Another operation in the sub-assembly, is the machining 
of the die cast gear case, that is at first rough reamed. The 
pinion hole is then reamed, the oscillating stud hole is 
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reamed, after which comes the tapping of the mounting and 
rear cap hole. The worm gear hole is then bored, faced 
and reamed, and the mounting fit is faced and turned. 

The case and field assembly, after being pressed in by 
air pressure, is then mounted on a lathe where it is bored 
and faced for the bracket fit, this boring being done from 
the same working point from which it is internally ground, 
thus insuring concentricity of the bearing fit to the bore 
of the field coil. 

This case and field assembly is then conveyed to the next 
operator who assembles the cover and the gear case after 
which they are line reamed to +.0005 in. limits, thus in- 
suring the bearing being to size. 

This assembly is then assembled to the base that is taken 
from the overhead conveyor. It then continues down the 
endless conveyor to the inspectors and operators to the 
assembly of the rotor and the oscillating mechanism. From 
there it goes to the assembly department where the switch 
and choke coil are added to the bottom of the base and 
this completed assembly is now ready for the assembly of 
the blade and guard. 

There are several interesting operations in the assembly 
of the fan blades to the spiders that have to do with the 
balancing and contouring the blades. 

The blades and spiders are first inspected for markings, 
scratches, etc., then the blade is riveted to the spider, bal- 
anced and contoured on special fixture designed for the 
purpose, depending, of course, on the size of the fan. 

This fixture is very simple in its design. The blade is 
fitted on a shaft that extends from this fixture and is of the 
same size as the fan shaft. The contour gage on the other 
end of the fixture is then placed against the blade to gage its 
contour. If the blade is out either way the operator 
remedies this defect with the aid of special pliers. 

For the balancing of the blade another fixture is used 
similar to the one for balancing the rotor. This fixture 
is similar in that it has two level knife edged pieces of 
steel, on which another solid fixture made up to represent 
a rotor is placed. This solid fixture has an extended shaft 
to which is fitted the fan blade to ascertain perfect balance. 


Inspection of Blade Assembly 


ows blade assembly then passes to an inspector and on 
to another operator who sprays the assembly with a 
black varnish, using a spray gun, after which the assembly 
is placed on a rack nearby to dry, taking about 5 minutes. 

After the blade assembly is dry it is placed along with a 
fan guard on an overhead conveyor that carries both up 
over the main aisle to the main assembly line for assembly 
to the fan. 

At the end of each assembly conveyor an inspector is 
stationed to give every 8-10-12 or 16-in. fan a rigid pre- 
liminary inspection and running check before the fans are 
loaded on their respective racks for a two hour heat test. 

The loaded racks are moved onto electrified suspended 
tracks. All fans having more than one speed are run 
on each speed for a definite period, in order to thoroughly 
warm up the choke coil or resistance unit of the three speed 
switches. After the two hour period the fan rack is moved 
into one of the noise proof test booths. These booths or 
rooms are of double wall construction, and are well ven- 
tilated and illuminated. Each booth is equipped with two 
test positions capable of handling over 400 fans a day. 
Every fan is tested for starting on voltage 20 per cent be- 
low full line voltage, watt input, r.p.m. on each one of 
the speeds, oscillation and quiet performance. 

A novel method for determining the speed of fan blades 
has been provided. This device consists of a motor driven 
magneto which actuates an r.p.m. meter located in plain view 
of the tester in the booth. A non-pitch or flat four-blade 
fan is mounted on the shaft of the small motor driving the 
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The aim 
of every far-sighted 
manufacturer 


“A better 


product for 
less money. 


But production managers of fac- 
tories doing a capacity business 
have little time for experimen- 
tal work even though changes 
or improvements in their prod- 
ucts seem advisable. 


To these busy executives we 
can render valuable assistance 
through our Service Engineer- 
ing Department. 


The duty of this staff of chem- 
ists and engineers is to deter- 
mine whether or not Phenolite 
will facilitate the manufacture 
or sale of your products, and ex- 


‘PHENOL 


Reg. US Pat. Off 


Laminated BAKELITE 


actly what grade is best suited — sHEETS: RODS: TUBES : SPECIAL SHAPES 


to your requirements. A letter 
putting it up to us will bring 
immediate action. 





After experimenting with 
many materials, Grade O, 
Canvas Base, Phenolite 
was selected for this bush- 
ing because of its perfect 
machining qualities, high 
tensile and dielectric 
strength, and because of [ 
its immunity to deteriora- 
tion from heat, water or oil. 
No other material could 
answer the requirements 
of this part as perfectly 
as Phenolite. 





NATIONAL VULCANIZED FIBRE CO., Wilmington, Del., U.S.A, 
Offices in Principal Cities 
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magneto. This entire outfit is located on the outside of 
the test booth in front of a window in order to eliminate all 
noises that might interfere from the inside. The fan 
blade on the small motor is running in synchronism with 
the speed of the fan being tested. This can easily be ob- 
served when looking through the blades on the fan directly 
at the blades on motor located on the outside of window. 
The motor speed is regulated to a point that makes the blade 
appear to be standing still and the tester then reads the 
revolutions recorded on the r.p.m. meter. Every fan must 
meet definite limits on all speeds. It can readily be seen 
that no friction is imposed on fan as would be the case 
if a tachometer were used. 

After test all fans are carefully cleaned and submitted to 
a final inspection where they are again operated on all 
speeds as well as given a rigid inspection as to workman- 
ship and finish. The fans are then placed in an orderly 
manner on the shipping bench, ready for packing. 

Ceiling fans are inspected and tested with a similar de- 
gree of exactness. Each unit, motor and blades, is given 
careful attention by experienced men. Particular care is 
taken in balancing the blades of which four are required 
per fan. The blade feet or brackets and the individual 
blades are weighed, marked and matched in sets. Each set 
of blades is assembled on the motor and checked for being 
in running balance. 

A final inspection determines quality of workmanship and 
finish of motors and blades. 


Industrial Motor Enclosures 
(Continued from page 33) 


the standard primary and sheet copper covers extend from 
these adapters to the shaft. Felt washers on the covers at 
the shaft and machined fits between covers and adapters 
and between adapters and end shields provide ample pro- 
tection to the vulnerable parts of the motor against dust or 
metallic particles that may be suspended in the surround- 
ing air. Figures 11 and 12 show two views of a stator with 
the enclosing parts in place. 

The rotor blowers maintain a constant circulation of the 
internal air that aids in the transfer of heat from the 
windings to the enclosing parts. The external fans ro- 
tating between the enclosing covers and brackets draw cool 
air through the bracket openings and force it over the 
surface of the enclosing parts and stator core, thus in- 
creasing the rate at which the heat generated within the 
motor is dissipated. Figure 13 shows the external fans 
and their positions relative to the rotor core. 

Another type of totally enclosed fan cooled motor for 
direct current applications is shown in Figure 15. 

In recognition of the demand for simplicity and inter- 
changeability of parts, the standard type construction and 
parts were utilized to the fullest extent in the fan cooled 
motor. All mechanical parts with the exception of the 
shaft are interchangeable with those parts used on the 
present totally enclosed motor of the same frame size. 

In this motor the windings are totally enclosed and a 
fan is mounted outside the enclosure at the commutator 
end. The fan blows in over the enclosure and the motor 
is cooled by this circulation. 

The cooling system does not interfere with the effective- 
ness of the motor enclosure. The bracket openings are 
closed with solid flat enclosing covers and gaskets. This 
type of construction permits the use of sealed sleeve bear- 
ings and thus the motor is totally enclosed and sealed from 
dust and fumes. 

The commutator end of the motor is further enclosed 
with a sheet steel cover that has a perforated protective 
end through which the fan draws the cooling air. The cool- 
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ing air is directed over the bracket and passes out over 
the top of the motor, covering approximately three quarters 
of the surface of the motor. 


Testing Motor Drives 
with Instruments 


(Continued from page 43) 


the true watts of the circuit and the apparent watts. Then 
the true watts divided by the apparent watts equals the 
power factor. True watts are obtained by the reading of 
a wattmeter. Apparent watts are obtained by multiplying 
amps. X volts as obtained from the readings of an ammeter 
and a voltmeter. In the case of a motor test using a poly- 
phase wattmeter connected as shown in Figure 6 or Figure 
7, an ammeter should be connected in series with each of 
the current circuits of the wattmeter and a voltmeter 
across the potential circuits to the wattmeter. If the loads 
on the two current circuits of the wattmeter are balanced 
the readings of the two ammeters will be alike. If they are 
not alike the average of the two readings should be taken, 
and used in the following formula: 

P.F. = Wattmeter reading —- (amps. X volts * 1.732). 

When it is required to determine the power factor of a 
circuit accurately and frequently, a standard power factor 
instrument should be used. Low power factor of a circuit 
represents an economic waste that is expensive to all con- 























LOADS 
H. P. SYN. SPEEDS ae —— 

M% | 34 | Full 
2 1800 78 81.5 | 82.5 
2 1200 83 84.5 85 
3 1800 86 | 87 87 
3 1200 83.5 85.5 86 
5 1800 84.5 86.5 | 87 
5 1200 85 87 | 87 
7% 1800 84 | 86 86.5 
7% 1200 85 | 86.5 | 87 
10 1800 88 89 | = 90 
10 1200 | 85 87 87 
15 1800 87 89 90 
15 1200 86 87.5 | 89 
15 900 87 89 89 
20 1800 87 89.5 } 90 
20 1200 87 89 89 
20 900 86 88 88 5 
25 1800 88 89 89 
25 1200 88 | 89 89.5 
25 900 87 88.5 89 
30 1800 87 | 89 90 
30 1200 88 89 90 
30 900 89 90 90 
40 | 1800 88 R89 90 
40 1200 87.5 90 90 
40 900 89 90 90 
40 720 88.5 89.5 | 89 
50 1800 84 87 87.5 
50 1200 88 | 90 90.5 
50 | 900 88 90 | 90.5 
50 } 720 | 89 90 90 
50 600 89 | 90 | 90 

l 
Table 4 


Approximate efficiencies of 60 cycle polyphase induction motors 
of the squirrel cage induction type operated on standard voltages 
of 220, 440 and 550 volts 


cerned and should be corrected. Fully loaded induction 
motors will have their highest power factor and also eff- 
ciency so that it is just as important to be sure that the 
rating of an induction motor on a machine is not too large 
as it is important to know that it is not too small. This sub- 
ject will also be taken up in a later article. 


The illustrations used in this article are taken from a booklet, “Electrical 
Testing in Industry,’”’ published by the Weston Electrical Instrument Corpo 
ration, Newark, N. J. 
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a years in the severest service 


... leading elevator, crane 


and motor builders have 
standardized on 


SUPER-MICANITE 


4 


The use of commutator segments 
and rings of Super- Micanite, in 
both manufacture and repair work, 
is growing by leaps and bounds. In 
~ the short space of three years 
Super - Micanite has become the 
outstanding bonded mica insulation. It as- 
sures longer life and reduced maintenance 
even under the most severe operating con- 
ditions. 


Overloads, high working temperatures, ex- 
posure to dirt and fumes and the inevitable 
arcing in such service will not cause deep pit- 
ting between segments as is likely when 
shellac bonded mica is used. 


Decomposition products of the Super-Micanite 
binder, formed below the carbonization point, 
are neither corrosive nor conductive. High 
temperatures employed when soldering leads 
to commutator bars have no detrimental effect 
on Super-Micanite. 


Detailed advantages of this 
modern bonded mica insula- 
tion are given in our Super- 
Micanite Bulletin No. 111. 
Send for a copy. 





MICA INSULATOR COMPANY 


New York: Chicago: 
200 Varick Street 542 S. Dearborn St. 


Works: Schenectady, N. Y. London, England 
Cleveland Pittsburgh Cincinnati Birmingham Seattle 
San Francisco Los Angeles Toronto Montreal 
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Electrical -ACanuf acturing ACews 


A department containing news, and descriptions of new materials, parts and 





devices for the manufacture and repair of electrical products 


ONION ALTA 


Screen Grid Tubes and Remote Control Features Prominent 
in Exhibits at R. M. A. Show 


With a registration of 31,589, a new 


record, the Third Annual Radio Trade 
Show, conducted by the Radio Manufac- 
turers Association 
in the Stevens, 


Blackstone and 
Congress hotels, 
Chicago, June 3-7, 
indicated that some 
of the merchandis- 
ing features of the 
coming radio year 
will be: more dol- 
lar value for the 
consumer, style 
with more attrac- 
tive price, better 
reception with 
screen grid tubes, 
improved dynamic 





H. B. Richmond 


reproduction, remote control as well as 


automatic tuning, console furniture of 
plainer and less modernistic design and in- 
creased competition in the low-price field. 

A total of 227 manufacturers exhibited 
more than $1,000,000 worth of radio mer- 
chandise, filling the exhibition floor in the 
Stevens and overflowing through most of 
the floors of that and the other two hotels. 
Plenty of stocks were ordered, and if en- 
thusiasm at the show was a sound criterion, 
radio is in for its greatest selling year. 

Some at the show saw no reason why 
radio should expect larger sales this year 
than last, even believing that total volume 
would fall below that of last year. They 
argued that there would be no colorful 
presidential campaign to help boost sales 
this year, and that the screen grid tube, 
seen everywhere among the receiver ex- 
hibits, might not be in sufficiently large 
volume production to warrant the expecta- 
tion that it would act as a large impetus to 
sales immediately. Predictions of a $650,- 
000,000 sales volume year were not un- 
common, and some were so optimistic as to 
predict a volume of $1,000,000,000. 

Of the 227 exhibiting manufacturers, 23 
per cent showed receivers. Tube manu- 
facturers represented ten per cent of the 
total number of exhibits, a majority mak- 
ing complete lines, but those featured were 
the 227, 224, 245 and 280 rectifier. 
receivers used no screen grid tubes at all, 
but these were in the minority. 


Some 


Patented antennze and various types of 
antenna kits featured the parts exhibits. 
One exhibit included a home motion pic- 
ture camera and projector with sound re- 
production accompaniment. Five per cent 
of the exhibits were devoted to electric 
phonograph pick-ups, one being concealed 
in an end table. Four booths showed test- 
ing equipment and four portable receivers, 
only one of which uses the screen grid 
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tube. Television was all but absent from 
the show. 

Among the companies exhibiting 
ceivers for the first time were: 

Associated Radio Manufacturers, Inc.; 
Balkeit Radio Co.; Gulbransen Piano Co.; 
Silver-Marshall, Inc.; Story & Clark 
Piano Co.; Temple Corp.; Victor Talking 
Machine Division of Radio-Victor Corpo- 
ration of America; United Reproducers 
Corporation. The latter company showed a 
new condenser type speaker, the Kylectron, 
named after its inventor, Colin Kyle. This 
speaker was used for broadcasting music 
and announcements through all exhibition 
halls and hotel lobbies. 

The fifth annual convention of the Radio 
Manufacturers Association and the summer 
meetings of the Federated Radio Trade 
Association, the Radio Wholesalers As- 
sociation, the Radio Retailers Association, 
the Manufacturers’ Representatives Asso- 
ciation, and the National Association of 
Broadcasters were held during show week. 

The new president of the R. M. A. is 
H. B. Richmond, treasurer of the General 
Radio Company, Cambridge, Mass., the 
first president to come from the engineer- 
ing profession. He has been director of 
the association’s engineering division, in 
which position he is succeeded by Walter 
E. Holland, chief engineer of the Phila- 
delphia Storage Battery Company. 


re- 


C. L. Benjamin New Manager of 
Fixture Association 


Artistic Lighting equipment dealers are 
occupying the front line trenches in an in- 
profits, 


tense conflict for 
Comyns told a 
large delegation of 
the Artistic Light- 
ing Equipment As- 
sociation at the 
midsummer meet- 
ing at Atlantic § 
City, N. J., June 
5-8. Mr. Comyns’ 
address, entitled 
“Business is Busi- 
followed an 
address by C. A. 
3ridges, president 
f A. L. E. A, and 
the report of Gran- 
ville P. Rogers, ree ©. L. 
tiring managing director. Following Mr. 
Comyns, Chas. L. Benjamin, the newly 
elected managing director spoke on some 
phases of advertising as it affects the light- 
ing equipment industry. Mr. Benjamin is 
a man of long experience in advertising 
and merchandising. For several years he 
was editor of Printer’s Ink in New York, 


Raymond J. 


ness,” 


Benjamin 








and for many years has been an eminent 
advertising and merchandising authority in 
Chicago. 

The address of Mr. Comyns of Alex- 
ander Hamilton Institute was one of the 
features of the Atlantic City meeting. 
Speaking of the relations between the 
lighting equipment dealers and the manu- 
facturers, he stressed the necessity of close 
cooperation. Both the dealer and the man- 
ufacturer must awaken to the realization 
that this is truly an age of distribution, 
and that every effort to reduce distribution 
costs must be made. In a field in which 
there is such intense competition, he 
warned, there is danger that prices will be 
cut until there is little or no profit left. 

Both Mr. Bridges and Mr. Comyns em- 
phasized the necessity of actively support- 
ing association work at this time. The as- 
sociation has made much progress up to 
this point, but now it has arrived at a 
crucial moment. To let down now is to 
lose the benefits of the work that has al- 
ready been done. Now is the time to co- 
operate in an intensive effort to reduce 
distribution costs. 


W. S. Andrews, Edison Pioneer, 
Dies at Age of 82 


William Symes Andrews, a pioneer in 
the development of electricity and associ- 
ate of Thomas A. Edison almost from 
the day the incandescent lamp was in- 
vented, died in Schenectady, N. Y., July 1, 


aged 82. He assisted in winding the ar- 
mature of Edison’s first dynamo, con- 
structed the first Edison chemical elec- 


tric meter, made the first molds for the 
carbonizing of lamp filaments and invented 
several delicate mechanisms necessary for 
the manufacture of light bulbs. He was 
continuously connected with the light, 
power and X-ray branches of the indus- 
try since 1879. 

He entered the employ of Edison at 
Menlo Park in 1879. He was connected 
with the General Electric Company since 
1881, and at his death was the oldest rec- 
ognized employe of that company. 


Uniform Refrigeration Code 
Adoption Is Urged 


In the interest of national refrigeration 
safety code uniformity, the Refrigeration 
Division of the National Electrical Manu- 
facturers Association, through its tech- 
nical committee, urges the adoption of one 
code, preferably that of the American 
Standards Association, with an additional 
provision for multiple installation. 

This committee, under the chairmanship 
of Glenn Muffly, Copeland Products, Inc., 
pointed out in a report made public during 
the Hot Springs meeting of Nema that 
the National Board of Fire Underwriters 
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Insure Your Products 
by Exacting Tests with Jewell Instruments 


Switchboard atieeueniant 










| the plant of the Electric Controller and Manufacturing 
Company of Cleveland, accurate testing of apparatus is 
given every attention. 


This is because most EC&M Control Apparatus for A.C. 
motors requires inspection but once in six months, and it 
must therefore be tested accurately. This concern is protect- 
ing their profits and the prestige of their apparatus by accurate 
testing with Jewell Instruments before shipment. 


It pays every electrical manufacturer to carefully test every ma- 
chine before shipment, because it saves money in thelong runand 
builds prestige for his product as well. The inherent accuracy of 
Jewell instruments makes them the logical choice for this service. 


Jewell engineers will gladly help you perfect testing equipment 
exactly suited to your requirements. Mail coupon for literature. 


The Jewell Electrical Instrument Company makes a complete line of 
high grade A. C. and D.C. Instruments for every purpose, including 
switchboard instruments from 2” to 9” in diameter, and portabie 
instruments from small pocket sizes to laboratory precision standards. 
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1650 Walnut St., 


Electrical Manufacturing 


Panel of Jewell Instruments in the 
plant of the Electric Controller and 
Manufacturing Company of Cleve- 
land, used to test A. C. starters, 
compensators and controllers rated 
from 1 to 850 horsepower, 2300 volts. 


AMPERES 


Jewell 
Switchboard Instruments 


The widespread popularity of Jewell Instru- 
ments is unquestionably due to the inherent 
reliability and accuracy of Jewell Movements, 
which are reflected in the clean-cut and legi- 
ble scales. 


Movement designs perfected through years 
of painstaking application to minute details; 
manufacturing processes of utmost precision; 
materials selected for their particular fitness 
without regard to cost; operators, who take 
pride in their skill, working in a clean, well- 
lighted plant; and critical inspections at every 
stage of manufacture, all contribute to the 
perfection of Jewell Instruments. 


A critical comparison point by point with 
any other high grade instrument will demon- 
strate the superiority of Jewell Switchboard 
Instruments. 





al Instrument Company 
Chicago, Illinots 
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has issued its own code covering multiple 
installation only, and is in process of draft- 


ing a more complete code. The committe¢ 
has therefore suggested that Nema request 
the National Board of Underwriters 
to cooperate with the American Standards 
Association in drafting and issuing an 
additional the A. S. A. cod 
covering multiple installation; and that the 
former body, after the issuance of 
plete A. S. A. code, substitute it 


own 


Fire 


section of 


a com- 
for their 


H. W. Wendt, Buffalo 
Head, Passes Away 


Forge 


Henry W. Wendt, a leader in the heat 
ing and ventilating industry, and president 
of the Buffalo Forge Company, died after 
a short illness June 
12, at his home in 
Buffalo, N. Y 


was almost 67 


He 

years of age. Prac- 
tically all of his 
business life was 
spent in the busi- 
ness which _ he 
guided and which 


was established by 
late brother, 
William F. Wendt, 
in 1878. 
When he 


only a 


his 





was 
youth he 
was placed in 
charge of the Buffalo Forge Company’s 
manufacturing activities, [ 
quently introduced new methods in the vari- 
ous departments. It was at Mr. Wendt’s own 
suggestion that the Buffalo Forge Company 
e the manufacture of fans and 
heating apparatus, and for some years h¢ 


Henry W. Wendt 


where he Te 


ngaged in 


was the only salesman for fan equipment, 
is well as its designer and manufacturer 


Westinghouse Offers Night 
Welding Instruction 
[In order to satisfy the increased interest 
and for 
electric 


demand practical instruction in 
the Westinghouse 
Electric and Manutacturing Company has 
launched a series of night 
The 
welding training whi 
may be conveniently located for attending 


arc welding, 


classes in practi 


cal arc welding. course is open to 


anyone desiring arc 


the school at East Pittsburgh, Pa. A small 
tuition fee is charged for the three months’ 
course. Two groups of students, each 
meeting two nights a week for three hours 
each night, make up the classes. The en- 


rollment is limited so that the students may 
receive individual attention and instruction 
at the hands of a 
instructor. 

Similar 


competent arc welding 
conducted in 
the day welding school, where prospective 
buyers of 
tend 


classes are also 


arc welding equipment may at- 
free of charge. 


Illuminating Engineers’ Meeting 
to Be Held in Philadelphia 


The 23rd annual convention of the Illu- 


minating Engineering Society will be held 


Electrical Manufacturing 


at the Bellevue-Stratford Hotel, Philadel- 
phia, Sept. 24-27, inclusive, according to 
an announcement from headquarters of the 
society, 29 West 39th St., New York City. 
Papers to be presented at the convention 
will, constitute a summary of the progress 


made in the art and science of lighting 
during the past year. 
One entire session of the Philadelphia 


meeting will be devoted to the observance 
f Light’s Golden Jubilee, commemorating 
the 50th 
vention of the incandescent lamp by Thomas 
A. Edison. Appropriate exercises and pa 
pers by well-known speakers will be fea 
tured 


anniversary celebration of the in- 


Other business sessions of particular 
interest to illuminating engineers will be 
held, including a for central-sta- 
on lighting service engineers, another de 
d to natural lighting, 
laboratory, 


session 


and others fea- 





lighting and 


turino 


uring 


I practice 
technical subjects. 

The entertainment program will include 
it to the beautiful Longwood estate 
of Pierre S. DuPont and a display of the 
fountain, which is said to be the 
water display 
events of unusual in- 


a vis 


electric 
illuminated 
Other 
terest in connection with the program will 


beautiful 
world. 


most 


in the 


be announced shortly 


“Investigate Electric Heat” 


Wins $500 Award 


In the industrial electric heat contest 
sponsored jointly by the National Electric 
Light Association and the National Elec 


trical Manufacturers Association, “Investi- 
gate Electric Heat” was the slogan chosen 
from some 800 entries for the first prize of 
$500. It was submitted by W. H. Stein 
hauer, engineering department, Toledo Edi- 


son Company, Toledo, Ohio. Submittals in 
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committee 
Kaighin, G. W. Tall, 
Jr., and F. M. Feiker, representing the 
National Electric Light Association, Na- 
tional Electrical Manufacturers Association 
and the 3usiness Papers, Inc., 
respectively. 

Second prize of $100 went to C. H. 
Pfingsthorn, 106 W. Lincoln Ave., Mt. 
Vernon, N. Y., who submitted “ ‘Switch’ to 
Perfection with Electric Heat.’ Third 
prize of $50 was awarded to E. A. Heath, 
211 E. First ma Fond Du Lac, Wis., for 
his slogan, “Electric Heat is Cheaper Than 
Rejects.” Four other prizes, each of $25 
were presented for the following: ‘Use 
Electric Heat If You Want to Compete,” 
by Mary K. Freeman, Larchmont, N. Y.; 
“Heat Electrically—It Makes Good Prod- 
etter,” J. J. Barry, Boston, Mass.; 
“Electric Heat—the Production Heat with 
Laboratory Precision,” H. R. Houghton, 
Jaltimore, Md.; “Safeguard Quality and 
Lower Costs with Electric Heat,” Hazel 
ton Newton, Schenectady, N. Y. 


the contest were judged by a 
consisting of R. T. 


\ssociated 


ucts 


C. F. Brush, Are Light Inventor, 
Dies in Cleveland 


\ complication of bronchitis which de- 
veloped into pneumonia combined with his 
old caused the death of Charles F. 
Brush in Cleveland, Ohio, June 15, at the 
age of 81. One of the last notable acts 
ot Mr. Brush, inventor of the arc light, 
scientist, humanitarian and philanthropist, 
the establishment of the Charles F. 
Brush Foundation for the Betterment of 
the Human Race. He donated $500,000 for 
this purpose, and only recently trustees 
announced plans for carrying on this 
work. Until last illness Mr. Brush 
was very active. 

Mr. Brush 


age, 


Was 


his 


was born in Euclid Town 





Radio Tests Motor Bearing Structure 





R {DIO apparatus which measures and records sound waves is employed to test roller 


bearings in a Los Angeles factory. 


To) 
] 


Each bearing is tested against a fixed standard 
maximum sound volume while operating under heavy load. 


Flaws in the structure 


of a roller bearing produce sounds closely resembling radio static 
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Ch 


URNITURE, decorations, 

electrical devices, lighting 

fixtures, personal items by 
the thousand —all Chromium 
Plated—are on display in dozens 
of shops on the avenue. 


It is the utility of “U. C.” Chro- 
mium Plate that has brought it 
from a laboratory curiosity into 
national demand. 5th Avenue 
is asking for more and more 
Chromium Plated merchandise. 
The progressive manufacturer 
and the most famous designers 
are cooperating. 


United Chromium, Inc. is play- 
ing an important part, too. It 
renders a valuable licensing 
service which assures manufac- 


Chicago, Ill, 
. 


Cleveland, O. 
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ROMIU 


“as 5” Avenue displays iP... 


turers of Chromium Plating on 
a definite production basis. It 
relieves them of uncertainty; 
guards them against failure and 
the losses due to rejects... The 
service includes the supervision 
of new plant installations; coach- 
ing of platers and control and 
maintenance of solutions by 
periodic tests. 

It would be a pleasure to send 
details of our licensing service 
to manufacturers who contem- 
plate using Chromium Plate on 
some of their products. Names 
of our jobbing licensees will be 
gladly sent to those whose pres- 
ent needs do not justify their 
own plating department. 


UNITED CHROMIUM 


INCORPORATED 
Executive Office: 51 East 42nd Street, New York City 


Detroit, Mich. 
+ 


San Francisco, Calif. 
. 


Waterbury, Conn. 





Photographs by courtesy of 
Lord & Taylor, New York 
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ship, Cayuga County, Ohio, on March 17, 


1849. He graduated from the University 
of Michigan in 1869 with the degree Me- 
chanical Engineer, a full year ahead of his 
class. His early career found him in pro- 
fessional chemistry for a while and later 
in the purchase and sale of iron. 

In 1875 he perceived the usefulness of 
a first-rate dynamo, and dropping every- 
thing else, within a few months had con- 
structed one which holds its own to this 
day. There was, until that time, no lamp 
suitable to use the power of the dynamo, 
and as a result there was created the 
Brush lamp. He made many other inven- 
tions, such as the fundamental storage bat- 
tery as well as devices for arc lamps and 
dynamos. 


Westinghouse Elects Merrick 
New President 


Directors of the Westinghouse Electric 
and Manufacturing Company have elected 
Frank A. Merrick president, to succeed 
E. M. Herr, who 
held the position 
since 1911, accord- 
ing to an announce- 


ment by A. W. 
Robertson, chair- 
man of the board. 
Mr. Herr was 
named vice-chair- 
man of the board. 


Mr. Merrick, 
formerly vice-pres- 
ident and general 
manager the 
company, is a na- 
tive of New Jersey 
and received his 
technical training at Lehigh University 
Shortly after leaving college, he became 
associated with the Lorain Steel Company 
where he made several electrical inventions 
and was manager and chief engineer. Sub- 
sequently the Lorain firm was taken over 
by Westinghouse and Mr. Merrick joined 
the latter. He with Can- 
adian Westinghouse Company, Ltd., for a 
number of years. During the war he was 
identified with American operations in the 
manufacture of guns and ammunition. 

He appointed vice-president 
general manager of Westinghouse Electric 
and Manufacturing Company in 1925 


of 





F. A. Merrick 


was connected 


was and 


Mechanical Engineers Prepare 
for Golden Anniversary 


Ceremonies which will be international 
in scope and which will record the achieve- 
ments of the American Society of Mechani 
cal Engineers for the past fifty years will 
be held from April 5-9 of next year, in 


celebration of the organization’s Golden 
Anniversary. In February and April of 


1880, two meetings were conducted which 
resulted in the formation of the A. S. 
M. E., and in 1930 the influence of mechani- 
cal engineering upon the social and 
economic life of the country will be 
evaluated, and the developments which ap- 
pear likely in the near future will be dis 
cussed. 
Invitations issued to engi- 


have ‘been 


neering societies and schools throughout the 
world to send delegates to the meetings. 
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Eisler Electric Corporation 
Plans Expansion 


Owing to the tremendous growth and 
large expansion program in view, says a 
statement from the Eisler Engineering 
Inc., the 
company has be- 
come a_ public 
stock issue, and 
in the future will 
known as the 
Eisler Electric 
Corporation. The 
management of 
this new organi- 
zation will remain 
intact, and con- 
tinue under the 
personal super- 
of Charles 


Co., 


be 





vision 
Eisler. 
The Eisler 

Electric Corporation, located at 740-742 
S. Thirteenth St., Newark, N. J., will 
continue its consulting engineering ser 
vice, besides its manufacture line 
of neon, radio tube and incandescent 
lamp machinery and oil burners. 


Charles Eisler 


of a 


Manufacturers’ Conference 
Report Is Available 


The Metropolitan Life Insurance Com- 
pany, 1 Madison Ave., New York City, 
has announced the publication of a com- 
plete report of the First Annual Southern 
Manufacturers’ Sales Conference, held at 
Atlanta, Ga., Nov. 22, 1928. The report 
includes a number of addresses and discus- 
sions, most of which are of interest to all 
manufacturers. Copies of all reports may 
be obtained free of charge on application 
to the Policyholders’ Service Bureau, 
Metropolitan Life Insurance Company. 

Among the subjects of particular inter- 
est to electrical manufacturers are the fol- 
lowing: Opening remarks by the chairman, 
Preston K. Arkwright, president, Georgia 
Power Company; Studying Consumers’ 
Buying Habits, Raymond A. Kline, vice- 
president, Davison-Paxton Company, At- 
lanta, Ga.; Utilizing Salesmen’s Time 
More Efficiently, C. E. Shaw, manager of 
research, Dennison Manufacturing 
Company, Framingham, Mass.; Organiz- 
for Style and Design, Paul Bonner, 
vice-president, Stehli Silks Corporation, 


New York City. 


sales 


ing 


Leonard Refrigerator Co., Grand 
Rapids, Mich., has appointed Holt Hol- 
linger manager of advertising and sales 
promotion, to succeed Earl Lines, who 
recently became advertising and sales 
promotion director for the Kelvinator 
Sales Corporation, Detroit. Mr. Hollin- 
ger was advertising and sales promotion 
head of the Battle Creek Food Co., for 
the past five years. 

Colin B. Kennedy Corporation, South 
Bend, Ind., announces the following ad- 
ditions to its personnel: E. W. Kennard, 
formerly sales manager of the Sunset 
Electric Co., Seattle, Wash., now Ken- 
nedy Pacific Coast manager; Alfred P. 
Sirois, formerly with A. A. Gray & Co.. 








Vol. 4, No. 1 





advertising agency, now Kennedy ad- 
vertising manager; R. P.. Cawley, for 
the past five years with Crosley Radio, 
prior to,which he was with the Kennedy 
organization, has rejoined the latter and 
will cover his old territory, the Kansas 
City district; William B. Nevin, from 
1921-1922 Kennedy sales and advertis- 
ing manager, and until recently with 
the Sterling Manufacturing Co. in a 
similar capacity, has rejoined Kennedy 
as general sales manager. 


Steinite Radio Co., Chicago, has made 
arrangements whereby it will be able 
to supply its own tubes for radio sets 
manufactured by the company, an- 
nounces Leslie M. Muter, vice-presi- 
dent. All tubes will be tested and cer- 
tified by Steinite engineers, thus assur- 
ing maximum performance for Steinite 
receivers. 


Pilot Radio & Tube Corporation, 323 
3erry St. Brooklyn, N. Y., has taken 
over the Pilot Electric Manufacturing 
Co., Inc., of the same address. The 
business will continue under the same 
management. The company announces 
the appointment of David Grimes as 
chief research engineer. 


National Electric Products Corpora- 
tion, Pittsburgh, Pa., has prepared an 
interesting guide for the ordering of 
National flexible lamp cords. The 
guide, known as the National color card, 
contains samples of 28 different colored 
cords, each labeled by color and at the 
same time by number. 


Edwin L. Wiegand Co., 422 First 
Ave., Pittsburgh, Pa., has appointed 
J. V. Calhoun eastern sales and engi- 
neering representative. His offices are 
located at 800 Commercial Trust Bldg., 
Philadelphia, Pa. He covers the terri- 
tory comprising Philadelphia district, 
up to New York, Delaware, Maryland 
and New Jersey. 


Despatch Oven Co., 622 Ninth St., 
Minneapolis, Minn., has named the In- 
dustrial Engineering & Equipment Co., 
1431 Syndicate Trust Bldg., St. Louis, 
district sales representative in the 
Southern Illinois and Central Missouri 
territory, for the complete line of Des- 
patch industrial ovens. 


Allen-Bradley Co., Milwaukee, Wis., 
has appointed F. L. Reynolds district 
representative for the company’s electric 
controlling apparatus in the West 
Michigan territory, with headquarters at 
4143 Ellsworth Ave., Grand Rapids, 
Mich. 


as 


Copeland Products, Inc., Detroit, re- 
ports net earnings for the first five 
months of 1929 of $242,477.41, after 
taxes, depreciation and the setting aside 
of liberal reserves. This is an increase 
of more than 33 per cent over the same 
period of 1928. 


General Electric Co., Schenectady, 
N. Y., has appointed as sales manager 
of the radio department, Frank R. Dea- 
kins, assistant in charge of sales. He 
joined General Electric in 1915 as a 
member of the testing department and 
later was named contact man at Wash- 
ington with the bureau of aeronautics 








h- 
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A Signal of Progress 


The Century Motor shown is equipped 
with New Departure Ball Bearings — true 
sentinels, on guard against waste, wear 
and trouble. Good closures prevent waste, 
good design prevents wear and good per- 
formance prevents trouble. Grease re- 
plenishment is necessary but once a year. 


It’s a true signal of progress — a sign of 


economy-wise management when New De- 
partures are specified in motor equipment. 

Have you read our Booklets “K” and 
“Cutting Your Costs”? Ten minutes so 
spent may save you many motor dollars. 

The New Departure Manufacturing 
Company, Bristol Connecticut; Detroit, 


Chicago, San Francisco, and London, Eng. 





NEW DEPARTURE 


BALL BEARINGS 
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and the army and navy aircraft radio 
departments. 

Time-O-Stat Controls Co., Elkhart, 
Ind., manufacturer of automatic con- 


trols, has appointed Henry S. Wright 
of Chicago, vice-president and assistant 
general manager of the company. J. C. 
Henry, associated with the Cities Ser- 
vice utilities for a number of years has 
been named to act as central station 
contact man for the Time-O-Stat Con- 
trols Co. in the Mid West and Western 
States. 

Syracuse Washing Machine Corpora- 
tion has acquired a subsidiary company 
of the Splitdorf Bethlehem Electrical 
Corporation manufacturing the Rol- 
Iron ironing machine. Manufacturing 
operations are being transferred from 
Detroit to Syracuse, N. Y. Output has 
350 machines per 
and 100 


been increased to 
month, which is between 50 
greater than previously. 
Eastern Cabinet Co., 34 University 
Pl., New York, N. Y., is the name of a 


new manufacturer of radio furniture, 
organized by Alfred J. Shaw, formerly 
of M. Teicher & Sons, Inc. 


Westinghouse Electric & Manufactur- 
ing Company announces that at a re- 
cent meeting of the board of directors 
J. S. Tritle, in charge of the company’s 
elected 
the 
Dt. 


manufacturing operations, was 
a vice-president. He managed 
Westinghouse Kansas City and 
Louis district sales offices for a num- 
ber of years, and in 1922 was made 
head of the merchandising department. 
In 1925 he assumed full charge of the 
manufacturing as well 
as sales work of the merchandising di- 
vision, and on May 1 of this year was 
placed in charge of manufacturing op- 


1€ 


engineering and 


erations. 

Pass & Seymour, Inc., Solvay Station, 
Syracuse, N. Y., has moved its Chicago 
warehouse and showroom to 605 
W. Washington St., Chicago. 


omece, 
U. S. Chromium Corporation has 
Park Build- 
itt and Wal- 


changed its address from 
ing, Pittsburgh, Pa., to I 
lace Sts., Wilkingsburg, | 


a 

Sundh Electric Company, Inc., New- 
ark, N. j., bas Gordon H. 
Gildersleeve as the 
Northern Ohio Frank O 


Wallene, for 


appointe d 
representative in 
territory. 


hag 
of this dis- 


merly 





work 

Acme Electric 
1217 Washington 
manufacturer of 


Heating Company, 
Mass., 


heating ap- 


St., Boston, 


electrical 


pliances for mechanical, industrial and 
domestic use, has moved its New York 
office from 28 Warren St. to 126 Lib- 
erty St., New York City. 


1 


Lincoln Electric Company, Cleveland. 


Ohio, manufacturer of ‘“Stable-Arc” 
welders and “LincWeld” motors, an- 
nounces the appointment of new dis- 
trict sales representatives. B. W. 
Brown has been advanced to district 
sales representative with headquarters 


at Milwaukee, Wis. G. O. Forseth, for- 
merly representative at Detroit, 
has been promoted to district sales rep- 
resentative with headquarters at Min- 


sales 


neapolis, Minn. 





Coming Conventions 


American Institute of Electrical 
Engineers.—Pacific Coast con- 
vention, Los Angeles, Cal., Sept. 
3-8. 

American Manufacturers’ As- 
sociation.— Meeting in New York 
City, Sept. 3. 

American Society of Mechan- 
ical Engineers.—Third national 
meeting of the Iron and Steel 
Division during the Steel Treat- 
ers’ Convention, Cleveland, Ohio, 
Sept. 11-13. Third national fuels 
meeting at the Bellevue-Stratford 
Hotel, Philadelphia, Pa., Oct. 7-10. 


Chattanooga Power and Me- 
chanical Exposition, in conjunc- 


tion with 47th Convention of the 
National Association of Power 
Engineers, Chattanooga, Tenn., 


Sept. 9-13, inc. 
man, care of A. 


Frank N. Chap- 
Leschen & Sons 
Rope Co., 5909 Kennerly Ave., 
St. Louis, Mo., secretary of the 
National Exhibitors’ Association. 


National Association of Power 
Engineers.—47th Annual Conven- 
tion, Chattanooga, Tenn., Sept. 
9-13, inc. The Power and Me- 
chanical Exhibition will be con- 
ducted in conjunction with the 
convention. Ivon F. Pieters, 
president, Plibrico Jointless Fire- 





brick Company, 1800 Kingsbury 
St., Chicago, Ill. S. M. Chap- 
man, secretary, 5909 Kennerly 
Ave., St. Louis, Mo. 








-ACanutacturers’ 


(Catalogs 


2) 





ay va 
Electric Co., Schenectady, 


Bulletin GEA-1116, supersedes 
No. 45300A, current-limiting reactors. 


General 


\ 
Pee 


Kodel Electric & Manufacturing Co., 
Cincinnati, Ohio. Engineering bulletin 
3678 technical data and general informa- 
“Kuprox” line of rectifiers 
or operating time clock signal and re- 
cording systems, battery charging recti- 
power rectifiers for telephone and 


tion on the 


telegraph service, etc. 

Wagner Electric Corporation, St. 
Louis, Mo. Bulletin 151, third revision, 
containing a discussion of dust, fume 


and moisture problems requiring special 
protection for motor and property. The 
publication points out these construc- 

making Wagner | air- 
jacketed motors dust-proof, fume-proof 
and moisture-proof. 


tion features 


Eisler Electric Corporation, 740-772 
S. Thirteenth St., Newark, N. J. Cata- 
log “P,” oil sealed high vacuum pumps, 


single-stage and compound two-stage 
types. This catalog includes a two-page 
spread picturing manufacturing opera- 
tions in the Eisler plants; a discussion 
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of the uses and advantages to be de- 
rived from Eisler pumps, and sixteen 
pages containing specifications for the 
company’s products, profusely  illus- 
trated. 


Obituary 





> 


H. P. Martin, senior member of the 
firm of H. P. Martin & Sons, Owens- 
boro, Ky., manufacturer of portable 
vise stands and pipe benders, died at his 
home in that city on June 20, at the age 
of 89. He emigrated to this country 
from Germany in 1852 and was located 
in Louisville, Ky., until 1881. He was 
associated with the Owensboro Water 
Works Company for 25 years, when he 
resigned to organize his own company 
of H. P. Martin & Sons. In 1915 he 
invented the portable vise stand and 
pipe bender, now in universal use 
throughout North America. 


Oliver Ames, senior member of the 
board of directors of the General Elec- 
tric Company, died at his home in 
North Easton, Mass., June 18, aged 65. 
He was a member of the 


1893. 


board since 


Intormation /Vanted 





the names and 
manufacturers of the articles 
listed herewith. 


We have been asked for 
addresses of 


Replies from our readers to any of these 
inquiries will be greatly appreciated by the 
Information Bureau of ELectricAL MANU- 


FACTURING, 461 Eighth Avenue, New York 
City. 

“Parker” Canopy Insulator. 

“Trio Dynamik” Radio Receiving Sets. 


“Reliance Knight” Lamps. 
“Burrows” 
as oe: 


“Williams” Commutator Dressing. 


Therapeutic Lamp. 


Co.” Receptacles. 


“Splendida” Electric Iron. 
“Graustark” Line of Lighting Fixtures 
“Sal Co. 176” Lamps. 
“Electron” Heating Pad. 
“Lilly Wilson” Vacuum Cleaner. 
“Perkins” Siren. 
“Flint” Waffle Iron. 
“Pioneer” House Pump. 
“Blaisdell” Automatic 
Lighter. 


Electric Cigar 
Columbus-Universal” Electric Vacuum 
Cleaner and Floor Polisher. 

“Defiance” Cigarette Lighter. 
“Hillcrest” Line of Lighting Fixtures. 
Cigar Lighter. 
Electric 


“Vesodore” 
Manufacturers of Incinerators 
Manufacturers of Electric-driven lamp 
shade lacing machines. 
Steel Collapsible 
hole digging. 


3arrels used for post 


“Dot” Grip Cable Hangers asked for in 
our June issue can be obtained from C. S. 
Merrick & Co., 60 State St., New Haven, 
Conn. 
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Distinctive ifferences 


To the veteran user of the products of the die caster’s 
art, the refinements in Newton Castings are vividly real 
—the perfection of the dies, the mastery in alloying metals, 
the care in the making of each casting, the thoroughness 
in inspection— 

All these sum up to define that quality which commands 
a growing preference— 

Newton Service, indicative of judgment and experience, 


is likewise gaining in preference. 
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New Goods for Jour /nspection 





Resistograd Variable Resistor 
Pilot Elec. 
Mig. Co., 323 
Berry St. Brook 
Ms wu 


unces its 


lyn, an- 


n Re- 


sistograd, a vari- 


able resistor of 
the compression 
type, with a re- 
sistance range 





from 40 to about 
10,000,000 ohms. It will handle 
of power, and is thus used especially on 
radio It non-inductive, and 
will steadily maintain the resistance valuc 
to which it is set by any adjustment of 
the knob. The change from minimum to 
maximum resistance is made through four 
of the This resistor will 
erate on 500 volts without internal spark 
x. It is 27/16 in. long overall and 1 7/16 
and mounts in a single hole. 


20 


watts 


receivers. 


1s 


turns knob 


op 


in. in diameter, 





\ black Bakelite adjusting knob is pro 
vide 1 
Ebert Radio Cabinets 
Ebert Furniture Co., Red Lion, Pa., an 
nounces Ebert radio cabinets Models No 
70 and 71. These cabinets are made of 
five-ply American and African walnut 
veneers with tenon groove and glue-block 
“ 
¢ 
Y 
4 
i 
= 
te 
Fal 
27 in. W t con 
partment s] Pi 
Model No. 71 (illustrated) measur 
ne as Model No. 70. Special 
ill be cut for all types of sets where 
( controls do not exceed 10 
. 1+], 


Commutator Compound 
Marnot 


ting a com 


ic 


Withington Division of tl 


50 Thaver St., Boston, is marke 


mutator compound known as Commutat 


This compound is said to st 
and chattering 


Companion 
sparking, heating, scoring 


WI 
Bi 


and is said to permit greater overload and 


juiet The 
it will not 

of the commutator and will not collect dus 
or dirt. It 
harmful ingredients. 


insure ¢ running. 
states that 


orit oO 


to 


contains no 


It 


grease, 


said 


is 


an invisible and highly conductive film on 


film that acts 


as 


the 


commutator; a 


manufacturer 


1 


short circuit the bars 


t 


form 


a 


lubricant. It is packed in a cold vulcap 
ized rubber container, which also acts 
an insulator, making it possible to ar, ty 
the ci ympound to the moving commwv’ .tor 
without danger of burning the f 
One application of the compound la 
two to six months. 


2ers. 
; from 


Across the Line Starter 


General Electric Company, Schenectady, 
N. Y., offers the trade a manual starting 
switch for throwing motors across the line. 
The switch bears the designation CR-1038- 
E-1 and has a maximum rating of 1 hp. 
at 110 volts and 2 hp. at 220 to 600 volts. 
3 phase consists of 


The device a tumbler 


switch and two small thermal cutouts 
mounted on a cemmon textolite base by 
neans of suitable interlocks; the switch 


can be locked in either the open or closed 





Ils attention 
in 
hrough its 
either 

the 
near 


spring 


Che manutacturer ca 


this 


position. 
to the particular value of switch 
the textile that t 
ipplication is the optional 
l ele pedest 
mounted in sitions 
The links, conti 


tinned copper to pre- 


industry, im 


use of 


double or sin als on which 
can be 


the machines ict, 
1 post are made of 


vent oxidation 


Variable Resistance 








Electrad, Inc 173 Varick St., New Yi rk, 
unces a five-watt igh-resistance vol 
s397N + ] t < ] m il construc 
pe OEE 
n, and has resistance elements of graph- 


It is available 
The resistance curve 


ite, fused to an enamel base. 
in any desired range. 
can be either of uniform resistance varia- 

n or tapered, according to specification. 
lhe resistance contact is made of pure sil- 
ver. Resistance is said to remain constant. 
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Cold Rolled Strip Steel 


Thomas Steel Co., Warren, Ohio, has 
placed cn the market a cold rolled strip 
steel with an electro zinc coating. The 
manufacturer states that this material is 
highly desirable from the rust resisting 
standpoint, and can be drawn and formed 
without cracking or peeling the zinc coat- 
ing. The coating is also said to give 
bright, smooth finish. 


a 


Volumgrad Variable Resistor 

Pilot Radio & Tube Corp., 323 Berry 
St., Brooklyn, N. Y., has placed on the 
market the Volumgrad variable 
designed for use volume 


device 


resistor 
control in 
made in 


as a 


radio receivers. This is 





0 


50,000 
Q0—200,000 
The 


ohms, 
and 


resistance 


four 
Q—100,000 
0—500,000 
variation of its full 
turn of the knob. 

piece case of molded bakelite 2 in. 
ameter and 23/32 in. thick. The 
ance element is a strip of non-hygroscopic 
material impregnated. It 
the case, and contact to its surface is made 
by a flexible phosphor-bronze ring slight- 
ly smaller in diameter than the resistance 
ring itself. A button attached to a rotat- 
ing arm presses a small section of the ring 
against the strip, making a good electrical 
with it. This method of 
eration relieves the resistance strip of wear. 


ranges : 
ohms, ohms, 
ohms. resistor a 

value with full 
It is housed in a one- 


2 in di- 


causes 


one 


resist- 


is coiled inside 


connection 


op- 


Process Timing Instrument 


Stromberg Electric Co., 223 W. Erie St., 
Chicago, has brought out Model No. 55 
process timing and signalling instrument, 






LN3UUND 
ONILVNGS1IV 








which automatically makes electrical con- 
tact at the ends of predetermined 
intervals for which it and 
any desired apparatus. At any time during 
the process the dial shows the exact length 
of time elapsed and how much longer the 
has to run. The manufacturer 
states that this instrument may 
in controlling heat-treating furnaces, start- 
and stopping motors, etc. 


time 
controls 


is set 


process 
be used 


ing 
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Six pieces of a 
vending machine 


assembly 


DIE CAST BY STEWART 


| Mewart 
Hie Casting NEIVICE 


Stewart Die Casting Service is based upon 
a number of exclusive developments in die 
casting, and upon the complete facilities — 
men, methods and machines—of the largest 
5 plant in the world devoted exclusively to 
die casting. 


Manufacturers who wish to secure every pos- 
sible advantage with which to meet present- 
day competition will find Stewart Die Casting 
-v service of unusual value. Stewart engineers 
will submit definite information on die cast- 
ings to meet your requirements upon receipt 
of blueprints or samples of your present 
production. 










DIE CASTING CORPORATION 


1500 Fullerton Avenue 
Chicago :: Illinois 


j THE STEWART 


Detroit Pittsburgh Milwaukee Dayton 
ng St. Louis New York City Cleveland 


EM 7-Gray 





78 Electrical 


Armor Totally Enclosed Motors 


Armor Electric 
Mig Co., Erie, 
Pa., has developed 
a line of explosion 
and abrasion proof, 
totally 


motors in ratings 


enclosed 





: of % to 50 hp., 
550, 440 and 220 volts, and 3. phase, 
25 and 60 cycles. These motors, which are 
Timken equipped, are of the squirrel cag 
induction type and are particularly suitable 


for use where the atmosphere carries ex 


plosive fumes or abrasive dusts such as 

chemical plants, coal mines, foundries or 
cement plants. The stator is of the skele- 
ton frame type, the frames being made of 


heavy castings, with the feet cast integral 


The core is made up of high silica steel 
laminations, keyed to the stator ribs and 
having partially closed slots. The wind- 
ings are of the concentric type, with one 


phase per slot 


ly taped, 


\ll end coils are complete- 
and the whole stator is impreg 





nated 1 a moisture and acid resisting 
iaiieaaeeoail 
compound 
Rectifier 
B-L Electric Mfg. Co., 19th and Wash- 
ington Aves., St. Louis, is marketing a rec- 


for use in the 


speakers and a 


tifier designed especially 


manufacture of dynamic 





rectifier assembly for use in the opera 
tion of time clock systems and similar 
appliances. This Type B-12 S-5 rectifier 


assembly eliminates the use of battery and 


is built into a metal box. 


Radio Tube Packing 


Holed-Tite Packing, Inc., 100 E. 42nd 
St., New York, announces the Holed-Tite 
moulded pulp pad for protecting radio 





tubes boxed for shipment. The accompa- 
nying illustration shows this method of 


packing the standard 50 tube radio case, 


one pad being used on each side of the 
The indentations are on the outside 
the pads the 
maximum cushioning surface to give the 
elasticity in jolts and 
These pads are used in place of 


box. 


edges of which provides 


desired absorbing 
shocks. 
other interior packing, such as excelsior, 
corrugated fillers, or inside cartons. The 


manufacturer states that the use of these 
pads helps to speed up the packing of 
+7>} 


es and reduces the weight and size of 


carton. Pads for the packing of the 
large power tubes will be introduced in 
the near future. Moulded pulp pads are, 


of course, applicable for other 


pr« ducts. 


packing 


} 
Iragiic¢ 


Weathering Test Machine 
\tlas Electric 360 W. Su- 
perior St., Chicago, has placed on the mar- 


ket the Weather-Ometer, a convenient 
which a_ research 


laboratory 
chemist can obtain an accelerated weather- 


Devices Co., 


device by 


ing test on such protective coatings as 
paints, varnishes, lacquers and bitumens. 
Light, moisture, temperature changes and 


varying small incidental additions to nor- 
mal air are the important causes of de- 
cay of paints, and other or- 
ganic protective coatings. The exposure 
cylinder of this device is provided with 
water sprays, so that it is possible to ex- 
the panels in intense 
light and to a variety of moisture condi- 
ms. A pan placed about 2 cm. below 
bottom of the cylinder contains water 
and serves to keep the temperatuure down 
to abount 52° C. next to the panels, as 
well as to humidify the air. A 


varnishes 


pose succession to 





separate 














ibinet for exposure to refrigeration can 

be provided. All electrical circuits term 
metal cabinet 
controls. The electrical equip- 
consists of a voltmeter for the arc 
lamp circuit, 30-amp. rotary switch and 
a 4-point control switch to vary the re- 
sistance in the are circuit, so as to main- 
tain the proper arc voltage regardless of 
the rise and fall of potential in the main 
line. Fuse blocks with enclosed fuses are 
also provided for the arc and motor cir- 
The specimen cabinet in which the 
finishes are tested is provided with hold- 
ers so that as many as 60 panels may be 
tested at the same time. These holders 
are so constructed that the operator can 
remove two specimens at a time for exam- 
ination without touching the surface of the 
coating. Various are available for 
different weathering tests. 


nate in a mounted beside 
the water 


ment 


cuits. 


sizes 


Manufacturing 
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Ohio Speed Reducers 


Ohio Gear Company, 1333 East 179th 
St., Cleveland, announces Models No. 0, 
1, 2 and 3 Ohio speed reducers equipped 





throughout with Timken roller bearings. 
The worms are hardened and the 
threads ground and when working with 
phosphor bronze worm wheels with which 
these reducers are equipped, they give the 
smoothest possible bearing. 
reducers are available in various ratios 
from 6% to 1, to 100 to 1. Special ratio 
reducers will be made up from stock parts 
on order. 


have 


These speed 


Dust-Tight Enclosures 


Cutler-Hammer, Inc., 124-12th St., Mil- 
waukee, has placed on the market dust- 
tight enclosing cases for its across-the-line 
automatic starters. These are 
built in two types, one for motors up to 
5 hp. in which the case is of cast iron, 
and one for larger sizes in which the case 


enclosures 


is made of heavy welded boiler plate. 
They are provided with a soft rubber 
gasket between the cover and case. Eye 


bolts with wing nuts at the sides hold the 
cover in place. In addition to being dust- 
tight, the small cast iron enclosure is also 





weatherproof. It has the start, stop and 
reset buttons mounted directly in the cover. 
The larger sizes have the reset button only 
in the cover and a separate dust-tight push 
button station provides remote control. 
These enclosures will not replace the 
standard dust-proof enclosures, but are 
offered as an option for installation in 
mines, woodworking plants, cement mills, 
flour mills, pulverizing plants and other 
similar industries. 
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An electrical 


control problem 


that of full-automatic action of the screen 
pots in a sewage disposal plant ........ 
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Sour engineers produced / A eS sh CTC hj “say 


This is one of hundreds of control problems 
that Sundh has solved for manufacturers of elec- 
trical apparatus. 


In this instance the job called for the full-auto- 
matic control of two screen pots discharging 
each when it becomes full and resetting after the 
discharge. The problem was to allow only one 
pot to discharge at time, holding up the other 
until the first had been completely reset. Sundh 
licked that problem with absolute finality. 


The SUNDH organization works at nothing but the ac- 
curate and simplified methods of electrical control. What 
this organization has done—and is doing—has the en- 
dorsement of concerns whose names mean much in the 
electrical industry. 





SUNDH ELECTRIC 


Parkhurst Street at Avenue C, 


UND Representatives: 
BIRMINGHAM. J. W. Esh- CINCINNATI, R. M. Heim, LOS ANGELES, Otto Dem 
elman, 1220 American 2413 Union Central Bldg mert, 106 W. Third Street 
Traders Bank Building. CLEVELAND, Gordon H MINNEAPOLIS, H. R. Har- 
BOSTON, A. H. Abbott, 88 Gildersleeve, 439 Terminal ris, 7 6th 
Broad Street Tower Bldg. South 
BUFFALO, W. T. Quimby, DENVER, Joy & Coz, Inc NEWARK, L. L 
1010 Morgan Bldg. 314 Tramway Bldg. Parkhurst St. at 
aa -s Thos. EB. Beasley, = TROIT, R. D Ernest, 


N. Michigan Ave 1420 David Stott Bldg 














Unt eet 
kh bie bh oF | 


wet Yeas a 


COMPANY, INc. 


Newark, N. J. 


LOUIS, D. O. Stewart 
619 Bank of Commerce Bidg. 
FRANCISCO, Utilities 
Equipment Corp., 1644-A 
Russ Bldg 
SE 2, Thomas S. Wood, 
505 Polson Bldg 
VANCOUVER, B oc.» Phil 
lips-Henderson 500 
Beatty St (Bekins Bldg 
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Pyrometer 
Roller Smith 
Co., 233 Broad- 
way, New York, 
announces the 


Type FD, 4-in. py- 


rometer. The py- 
rometer is fur- 
nished with a 


thermocouple and 


leads. The spe cific 
application of the 
temperature ol 





device is in indicating the 


molten type metal as used with various 
kinds of type casting machines. The manu 
facturer points out the following advan- 
tages for this pyrometer as contrasted to 


the thermometer method of reading tem 


perature. Readings can be taken from any 
position and from considerable distances 
The instrument is not damaged by abnormal 
temperatures. The range of the instru- 
ment is 0—1200 deg. F. 
5. ~ 
A. C. Contactors 
Allen-Bradley Co., 494 Reed St., Mil- 


waukee, announces a line of small A. C. con 


tactors for electric ranges, water heaters, 





steam vulcanizers, fire alarms, oil burners, 
refrigerators, traffic signal systems and other 
applications requiring an automatic control 
switch of small capacity. 
tors, known as Bulletin 701, are provided 
with silver double-break contacts, and 
the entire assembly is mounted on a mold- 
ed bakelite base. All switch parts are 
cadmium plated to prevent corrosion. They 
can be provided for operation on 6, 12, 24, 
110 or 220 volts for any frequency from 
25 to 60 cycles. Current ratings range 
from 15 to 30 amp. Two or three-wire 
control can be used with any type of pilot 
control device. These contactors can be 
provided with steel enclosing cabinets if 
desired. 


These contac- 


Glyptal Insulating Lacquers 

General Electric Co., Schenectady, N. Y., 
announces a line of insulating and protect- 
ing lacquers for use in painting motors, 
tanks, pipe joints, mine machinery and 
similar equipment requiring sealing and in- 
sulating paints. This series of lacquers is 
supplied in colors and can be used any- 
where that oil-resistant, highly protective, 
durable and flexible insulating coatings are 
needed. The base of these lacquers is 
alkyd resin, produced from phthalic anhy- 
dride and glycerine, and is to be marketed 
under the name of Glyptal. These paints 
possess many desirable qualities, including 


resistance to acids, mineral oils, weather, 
alkalies, tenacious adhesion to any surface, 
protection against rust. 


and 
and 


Wagner Rubber Mounted Motor 


Wagner Electric Corp., 6400 Plymouth 
Ave., St. Louis, Mo., announces Model 
RAR motor in which the motor proper is 





completely insulated from the support- 
ing cradle-shaped base by means of rub- 
ber bushings. This is said to make the 


motor exceptionally quiet in operation and, 


therefore, ideally suited to the needs of 
appliances operating in homes, schools, 
churches and other places where motor 
noise is objectionable. The motor is of 
the brush-lifting type, the brushes being 
lifted off the commutator as soon as the 
rotor attains operating speed. The gov- 
ernor weights are equipped with rubber 


bumpers and the rocker arm has been re 
practically eliminate brush 
starting and stopping. The 
states that the power factor 
are considerably better than 
due to better 
This motor is 
% and M4, hp. Sizes. 


designed to 
noise during 
nanufacturer 
and efficiency 
the NEMA 
distribution of 
1/6, 


requirements, 
material. 
available in 
Ajax Flexible Coupling 
Ajax Flexible Coupling Co., Westfield, 


NY. out type “C’ Ajax 
flexible coupling which consists of two die 


has brought 





identical diameter with 


flanges of 
wide faces and with all surfaces made true 


cast 


the bore. Connection of the two 
flanges is made by four set screws which 
are screwed through the flanges into four 
nuts molded firmly into the rubber center- 
This coupling is designed to ef- 
ficiently absorb shocks, provide end float 
and protect the bearings of both driving 
and driven machines. These couplings are 
available in %, % and % hp. per 100 
r.p.m. sizes. The manufacturer states that 
these couplings are being used on small 
pumps, blowers, fans, speed reducers and 
on appliances and small process machines 
using small motors. 


with 


piece. 
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Across the Line Starter 


Lincoln Electric Co., Cleveland, has 
brought out an improved across-the-line 
motor starter controlled by the new Lin- 
coln safety push button which is a stand- 
ard equipment with this starter. 
installation, extreme accessibility to all 
operating and construction 


Kase of 


rugged 


parts 





are some of the advantages offered in this 
starter. Installation of the starter 
tremely simple as only four are 
required to hold it in place. Releasing two 
other screws permits the contactor panel 
to swing out, thus making the contacts 
accessible. A cover of the drop 
hinge type encloses the entire mechanism 
and permits installation of starters closely 
grouped. The safety push button can be 
mounted on the side of the starter box or 
arranged for remote control. 


is e€x- 
screws 


easily 


Wrinkle Finish 

Chadeloid Chemical Co., 100 William 
St., New York, announces a wrinkle finish 
coating composed of resins and processed 
drying oils in balanced ratio which on bak- 
ing forms a resistant surface of delicate 
traceries exhibiting an artistic textured 
effect. The accompanying illustration 





Wrinkle finish may be used either in a 
single coat or with added coats of lacquer 
or enamel, and it may be produced in 
natural color or with bronze or aluminum 


powders or pigments that give a wide 
range of colors. It is applied by spraying 
and is hardened by baking. The baking 
temperatures for metal, glass, earthenware 
and similar objects vary between 180° F. 
and 400° F., and the time of baking be- 
tween % and 5 hours. 





Electrical Manufacturing 





81 


























Looking Forward to Many Interesting Things 


Mucu work of importance has come 
out of Robbins & Myers’ experi- 
mental room in the last few years, 
yet we cannot remember when there 
were sO Many interesting things 
under test and development by 
R « M engineers as right now. Some 
of these are devices which inven- 
tors and other manufacturers have 


carried along to the verge of produc- 


tion, and want Robbins & Myers’ 
engineers to make sure they are 
right before giving them to the 
public. Others represent ideas that 
their originators could develop only 
so far, and are brought to us to see 
if we can solve the problems, re- 
move the ‘‘bugs,”’ and perfect them 


into working form. 


If you have a problem in electrical-motored machinery come to Robbins 
& Myers. We offer you the facilities of a completely modern plant, and 
the experience of 31 years’ precision manufacture in designing, building 


and applying electric motors, generators, fans, and electrical appliances 


Adding Machines 
Advertising Displays 
Air Compressors 
Baker's Machinery 


Conveyors 
Dental Lathes 
Dish Washers 


Blowers Driers 

Brick Machinery Floor Surfacers 
Churns Folding Machines 
Cloth Cutters Heaters 

Coffee Mills Heat Regulators 
Coin Counters Hoists 


Confectioner’s Machinery 


Movie Projectors 
Portable Tools 

Printing Presses 

Spray Equipment 
Ticket Selling Machines 
Vacuum Cleaners 
Ventilating Fans 

Unit Heaters 

Washing Machines 
Wrapping Machines 


Humidifiers 
Ironing Machines 
Labeling Machines 
Oil Burners 

Office Appliances 
Organ Blowers 
Mailing Machines 
Machine Tools 
Meat Choppers 
Milking Machines 


Robbins & Myers, Ine. 


Springfield, Ohio 


Brantford, Ontario 






























































[ndex of Raw Materials, Parts, Electrical Equipment 


For all electrical products including electrically operated machines and appliances 


Trade Names—Manufacturers’ Names—Local Addresses 


The names of all manufacturers are grouped alphabetic- 
ally under the heading for the product they manufacture. 
Trade names also appear in alphabetical position under 


the subject identifying the product. 
sulating varnish will be found 
under the heading “Paint, 


Thus “Linolac” in- 
in alphabetical position 
Varnish, Lacquer.” 


Note: The Classified Index of ELECTRICAL MANUFACTURING is limited to those subjects of interest to the 


specific field which it covers, for obvious reasons. 


A complete Classified Index of all electrical commodities bought, 


sold, or used by Electrical Supply Jobbers, Contractors, Dealers, Central Stations and other electrical industry outlets 


appears regularly in each 


issue of ELECTRICAL RECORD as heretofore. 






























LOYS, LIGHT METAL armor Bronze Co., Garwood, N. J. BENDERS. Coil Loop 
— phe Hn ; Brass Corp., Detroit, Mich. Camden Art Tile & Pottery Co., ee. Ark. Armature Coil Equipment vv., 2415 Foresidale Ave., Cleve- 
Bohnalite. See Bohn Aluminum & Brass Corp Colonial. see Uld Colony Iron Wk 7 land, Ohio. 
Sn Estes & Sons, K. B., 5844 Grand “Central Terminal, New Electric Service Supplies Co., 17th & Cambria Sts., Phila 
ALUMINUM Fulper Pottery Co., Flemington, N. J. elphia, Pa 
(Alse Aluminum Bronze Powder.) Globe Metal Spinning Co., 178 } New rout, N. Y. Segur. See Electric Service Supplies Co. 
Albron, Alcoa. Alumac. See Aluminum Co. of America Hemill Products, Inc., 103 Mott, New York, A BENDING. See Punching & Bending. 
Aluminum Co. of America, 2444 Oliver Bidg., Pittsburgh ie. Mfg. Co., New York Ave. and Wocitnse St.. BINDING POSTS. See Posts, Binding 
“1 TOO: 
rohit Ses Sestremente, Marbleart. See Insulation Mfg. Co. BLADES, Fan 
Bal See Balancers, Arma Natural. See insulation Mfg. Co. Estes & Sons, E. B., 5844 Grand Central Terminal Bids 
Banding hines. See haces ‘Machines Armature Old Colony Iron Wks., Bridgeport, Conn. — New York, N. Y. ; i 
Bearings. See Bearings. Rodale Mig. Co., 200 Hudson, New York, N. Y. Spee-Dee Elec. Mfg. Co.. 199 Lafayette, New York, N. ¥ 
See Lifts, Armature Sneath Glass Co., Hartford City, Ind. Torrington Mfg. Co., Torrington, Conn. 
esses, Armature Coil Van Briggle Tile & Pottery Cu., Colorado Springs, Colo Bi UESTONE. See Chemicals, Battery 
Coils. See Coils Finished. Weller, S. A., Zanesville, O. (Pottery.) BOARD, Fuller. See Cloth and Paper 
Gore se See Discs, Armature Yokel Corp., 219 Homestead Ave., Hartford, Conn. BOARD, Press. See Cloth and Paper. 
See fts, Armature Zane Pottery Co., South Zanesville, O. BOWL HOLDERS. See Fixture Fittings 
Dises. See Discs, Armature. ATTERY CHEM ICALS. See «hemicals, Battery. BOX & CABINET BUSHINGS. See Bushings, Box @ 
oy BATTERY GAGES. See’ tnstrus Pocket. neers 
Ter ters, Coil. e truments, ‘ocket. 
a nag lags I es ‘Armature. BATTERY JARS. See Jars, Battery, Glass; also Rubber; BOX BOARD 
| ee Vacuum. See Ovens, Industrial also Molded Insulation. Container Corp. of America, 111 W. Washington, Chicago 
aeks. See Lifts, Armature. BATTERY OXIDES. See Chemicals, Battery. Mid-West Box Co., 111 W. Washington, Chicago. 
Laminations. See Discs, Armature BATTERY SALTS. See Chemicals, Battery. 
See Lathes. BEAD CHAIN. See Chain, Socket. BOXES, Fibre 
LAfts. Lifts, Armature. BEADS. Chandelier. See Crystals. Chandelier Container Corp. of America, 111 W. Washington, Chicago 
Mew. See Coils, Finished : / BEADS, Insulating Corrfibre. See Container Corp. of America. 
— ‘a \_e = Faas Machines, Armature. American Lava Corp., 1425 William, Chattanooga, Tenn Mid-West Box Co., 111 W. Washington, Chicago 
Duneo. See Struthers Dunn. Inc BOXES, Sheet Steel. 8S Sabinets, Sheet Steel. 
we ie —y see Puller. gn ar Martindale Elec. Co., 1262 W. Fourth, Cleveland, O. BOXES. Wood. “ Glee %* Xes, Wo " 
Shaft Pullers. See Pullers, Armature Shaft. st me gw A Race. Philadeiphis. Pa. Pa. BOXES AND WRAPPERS 
Shaft Straighteners. See Straighteners, Armature Shaft BEARINGS BOD ratories amilton Ave., Pittsburgh, 2% Agar Mfg. Corp., Whippany, N. J. 
Stands. See Stands, Armature. Ball & Roller. See Bearings, Ball & Roller Brown & Bailey Co., 417 Eighth, Philadelphia, Pa 
Test Benches. See Test Benches, Armature. Granhite See Bearin “ =e Bulldog. See Pittsburgh Corrugated Paper Box Co. 
Zestens. See Testers, Coil; also Test Benches, Armature Oil) aes eo , 83, nto. Campbell Paper Box Co., South Bend, Ind 
. See Twine, Armature Winding. inore Mon caren & Teese Consolidated Paper Co., Monroe, Mich 
Trouble Shooters. See Testers. Coil; also Test Benches art CT ee Container Corp. of America, 111 W. Washington, Chicage 
Armature. BEARINGS, Ball and Roller ‘ Gair Co., Robert, 420 Lexington Ave., New York. (Boxes 
Trucks. See Lifts, Armature. Ahlberg Bearing Co., 312 E. 29th, Chicago, Tl. _ Gator-Hide Kraft. See International Paper 
w See Pegs, Armature. Auburn Ball Bearings Co., 73 Clarissa, Rochester, N. Y. Hinde & Dauch Paper Co., 325 Decatur, Sandusky Ohie 
Winding Machines. See Winding Machines, Armature & Bearings -_— re ae Se. Ind. Huntington Paper Bor Co. * Huntington ind. , 
d ‘oil. searing eric sancaster, a. > c ‘ 4 
sates Tres. ek ite. sean Gommereial Sue “chats” Mig’ aeecanee Ge te Sets A WN I 
ARMATURE a “co SPRAY GUNS. See Spraying Out- C J B. See Ahlberg Bearing Co. (Dinlay Carte)” ne : 
1 N See Wire Manufacturing Ma- Federal gn ly = ” aeiaimeaele mm Y Mid-West Box Co., 111 W. Washington, Dept. 36, Chicag« 
ARMORING MACHINES. See re anufac g 3 Gamay. Sen SMaritahockwell Corn” ~ : National Folding Box Co., New Haven, Conn. (Cartons. ) 


ARMs. * FLEXIBLE. 


See Tubing Flexible Metallic 
ASBESTOS Shades. 


See Shades, Fabric. 


Paper & Sheet. See Asbestos 

Slabs. See Asbestos Slabs. 

Tape. See Tape, Asbestos. 

Wire. See Wire, Insulated. 

Yarn and Thread. See Yarn and Thread. 
ASBESTOS 

Sheet, Paper, Mill Board, Lumber. 


Asbestos, Shingle, Slate & Sheathing Co., 
Basco. See Eastern Asbestos Co. 

Eastern Asbestos Co., Providence, 3 

ferode & Asbestos, Inc., New lnpamnade: N. J 
Johns-Manville Corp., New York. N. : 


ASBESTOS SLABS 
Slabs & Barriers for Switchboard. 

Asbestos- Ebeny See Johns-Manville, Inc. 
Asbestos Shingle Slate & Sheathing Co., 
Deceleco, Inc.. Wayne, Mich. 
Ferodo & Asbestos, Inc., New Brunswick, N. J. 
Johns-Manville Corp., New York, N. Y. 

ite. See Johns-Manville, Inc 
Zellite. See Decelece, Inc. 


BAGS, Vacuum Cleaner 
Merrimack Mfg. Co., Boston, Mass. 


BALANCERS, Armature 
(Dynamic Balancing Machines—Balancing Ways) 
anderson Bros. Mfg. Co., Rockford, Ill. (Ways). 
Armature Coil Equip. Co., 2415 Forestdale Ave., Cleveland, 
O. (Machine). 
Bowsher Co., N. P., South Bend, Ind. 
Olsen Testing Machine Co., Tinius, 500 N. 12th St.. 
delphia, Ps. (Machines) 
Sundstrand Machine Tool Co., Rockford, IIl. 
Twentieth Century. See Sundstrand Machine Tool Co. 
Vibration Specialty Co., 1534 Winter, Philadelphia, Pa. 
i 


(Machines) . 
BALL BEARINGS. See Bearings, Ball and Roller. 
SANDING MACHINES, Armature 
— Machine Wks & Malleable Iron Co., 
Chestnut St., Brooklyn, N. Y. 
eiectrie —— Supplies Co., 17th & Cambria Sts., 


ot, Rasa Pi Supplies Co. 


Boston, Mass 
RIERS. ‘Svitehboard. See Slate; also Soapstone; 
Asbestos 
BARS, BUS. See Brass, 


BARS, Commutator 

Anaconda Wire & Cable Co., 25 Broadway, New York, N. Y. 
Buckeye Tempered Copper & Brass Co., Mansfield, O 
Cameron Electric ace. - o.. Ansonia, Conn 


Ambler, Pa 





Ambler, Pa. 


Phila- 


Atlantic 
Phila- 


also 


Commutator Co., Front Minneapolis, Minn 
Electric Materials Co., North East, Pa 

Eureka Metal Products Corp., North East, Pa 

Gomer Commutator Co., 41743 Hough Ave., N. E., Cleveland 
Rome Brass & Conner Co., Rome, N 


BASES. Radie Tube. See Radio Molded Parts 
BASES, Reading Lamp 


Metal, Pettery. Wood & Glass. 
American Ring Co., Waterbury. Conn. 
Aladdin Mfg. Co., Muncie, Ind. 
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Bronze & Copper; also Aluminum. 


Hyatt Roller Bearing Co., Newark, N. J. 


Hoffman See Norma-Hoffman Bearings Corp. 
McGill Metal Co., Valparaiso, Ind. 
Marlin-Rockwell Corp., Jamestown, N. Y. 
Mathews Mfg. Co., 104 Gold, Worcester, Mass. 


New Departure Mfg. Co., Bristol, Conn. 

Nice Ball Bearing Co, (Nicetown), Philadelphia, Pa. 
Norma-Hoffman Bearings Corp., Stamford, Conn. 
Roller Bearing Co. of America, Whitehead Rd., 
Schatz Mfg. Co., Poughkeepsie, N. 

Schubert. See McGill Metal Co. 

Standard Steel & we Inc., Plainville, Conn. 
Strom Bearings Co., 4587 Palmer, Chicago, III. 

8. K. F. Industries, 0 E. 34th, New York, N. Y. 
Timken Roller Bearing Co., Canton, oO. 
Torrington Co., Torrington, Conn. 


BEARINGS, Oll-Less 
Argute Oilless Bearings Co., 149 eae. Philadelphia, Pa. 
B. M. C See Burlington Metal Corp. 

Bogert & Hopper, Inc., 225 Varick, New York, N. Y. 
Bound Brook Oil-\ess Rearing Co., Dem Brook, N. J. 
Burlington Metal Corp., Burlington, 

Cleveland Graphite Bronze Co., 880 E. Tend, Cleveland, ? 
Electric Railway Equipment Co., 30 Church, New York, N. Y 
Elreco. See Electric Railway Equipment Co. 

Graphalloy See Graphite Metallizing Co. 
Graphite Metallizing Co., Yonkers, N. 
Lubrite. See Merriam Rros., Yonkers, N. = 
Merriam Bros., Amory, Boston, 

Metal Saw & Machine Co., Springfield. —— 
Moraine Products Co., First & Foundry Sts., 


Trenton, 


~ Dayton, 0 


Neveroil Bearing Co., ear Mass. 

Nolu Oilless Bearing Co., E. Johnson, Philadelphia. Pa. 
0. & 8. Bearing Co., us 8. Artillery, Detroit, Mich. 
Reliance. See Metal Saw & Machine Co. 


Seib Lignum-Vitae Woodturning Co., 98 Boyd Ave., 


City, N. J. 
United States Graphite Bearing Co., Saginaw, Mich. 


BEARINGS AND BUSHINGS 
(For Armature Shafts.) 
Adjustable Bearing Co., 101 Transportation Bldg., 
olis, Ind. 
Ajax Metal Co., Philadelphia. Pa. 
American Bronze Corp., Berwyn, Pa. 
tohn Aluminum & Brass Corp.. Detroit, Mich. 
Bunting Brass Bronze Co., Toledo, Ohio 
Damascus Bronze Co., Pittsburgh. Pa. 
Durex. See Moraine Produets Co. 
Federal-Mogul Corp., Shoemaker & Lillibridge Sts.. 
Flood City Mfg. Co., Johnstown, Pa. 


Jersey 


Indianap- 


Detroit, 


Johnson Bronze Co., Dept. G, New Castle, Pa. 
Lumen Bearing Co., Buffalo, Y 

Moraine Products Co., First & Foundry Sts., Dayton, O. 
National Bearing Metal Corp. 


(More-Jones Brass & M 

Div.), 4930 Manchester Ave., St. Louis, Mo. 

Tintted States Graphite Co.. Saginaw. Mich 

BELTING, Chain Transmission. See Chain, 
mission. 


BELTS, Rubber 
Molded Cord Rubber Belts for Electrical Appliances. 
Fay Rubber as Co.. Elvria, O 
Gilmer Co., .. Cottman & Keystone Sts. 
Philadelphia, Pa. 
3 


Power Trans- 


(Tacony), 


Pequot Mfg. Corp., Glendale (L. I.), New York. 
Pittsburgh Corrugated Paper Box Co., Pittsburgh, Pa. 
River Raisin Paper Co.. Monroe, Mich. 

Rockford Fibre Container Co., Rockford, Il. 

Sefton Mfg. Co., 59 E. Madison, Chicago, II. 
Shuttleworth Carton Co., 474 W. Broadway, New York 


BRACKETS, Instrument 
For Suspending Meters to Station Switchboard. 
General Electric Co., Schenectady, 7 
Roller-Smith Co., 239 Broadway, New York, N. Y. 
Trumbull Elec. Mfg. Co., Plainville, Conn. 
Trumbull-Vanderpoel Elec. Mfg. Co., Bantam, Conn. 
Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 
BRAIDING 


MACHINES. See Wire Manufacturia, 
Machines. 
BRASS TUBING. See Tubing, Brass and Copper 


BRASS, BRONZE AND COPPER 
Sheet, Rod, Bar. 

Anaconda Wire & Cable Co., New York, N. Y¥ 

American Nickeloid Co., . a Ind. 

Baltimore Brass Co., 1212 Wicomico, Baltimore, Md. 

Baltimore ‘es Mills, (Div. of General Cable Corp ' 


Baltimore 
Bohn Aluminum & Brass Corp., Detroit, Mich. 

Bohnalite. See Bohn Aluminum & Brass ae 

Bridgeport Brass Coe.. 774 E. Main, Bridgepo Conn 
Buffalo Bronze Die Cast Corp., 100 Arthur, Buffalo N. Y 
820 Orleans, Chicago, Ul. 


Dallas Brass & Copper Co., 
Durbar. See Buffalo Bronze Die Cast Corp. 
North East, Pa. 


25 Broadway, 


Electric Materials Co., 


Federal-Mogul Corp., Shoemaker & Lillibridge Sts., Detroit, 
Nickeloid. See American Nickeloid Co. 

Plume & Atwood Mfg. Co., 474 Bank, Waterbury, Cona 
Scovill Mfg. Co., Waterbury, Conn. 


Seymour Mfg. Seymour, Conn. 


Co., 
Titan Metal Mfg. Co., Bellefonte, Pa. (Rods and Forgings.' 
BREAKERS, Cireult. 


See Circuit Breakers. 
ShIOGEs, Wheatstone. See Instruments, Laboratory Stand 
BRONZE. 


See Brass, Bronze ana Copper; also Castings 
BRONZE, Phosphor. See Phosphor Bronze. 
BRONZE POWDER, Aluminum. See Aluminum 
BRUSH HOLDERS. See Brushes, Commutator 
BRUSHES, Carbon. See Brushes, Commutator. 
Graphite. See Brushes. Commutator. 
Metal Graphite. See Brushes, Commutator. 


SRVSNES, COMMUTATOR 
Brushes, Brush Holders and Flerible Leads.) 






‘con PEE « Sc ceReadedtipicoeccccrccreceece See B 
Carbon, Graphite, Metal Graphite Veecevwces -+.S8ee C 
Flexible — and Pig mee. . Bee L 
Sheet Metal -Bee 8 
Wy SE sda nes ual dhe hake bo nad besenetakes See W 
Automotive Mfg. Co.. Kansas City, Mo..... mm. 
B. B. B. See Becker Bros. Elec’l Corp. 
Baylis Co., Bloomfield, N. J. iheche s - 
Becker r Bros, Bice. Corp., 23 N. "Jefferson. 
ekknes 5 Wek ustebdeakeecanes WsuH! 


Boxill-Bruel Carbon Co., Columbia Park, *. Se 
Calehaugh Self-Lubricating Carbon Co., 
Columbia Ave., Philadelphia, Pa........ Cc 
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Whether you buy coils or wind your 
own, it will be worth your while to find 
out what the Rome Precision Process of 
Winding means to you. 

Rome is now producing a wide va- 
riety of fine and heavy wire coils to 
meet all requirements. 

Of special interest is the Rome Proc- 
ess of Winding heavy wire coils,— 
which represents a distinct departure 
from prevailing practice. It has sharp 
influence on both costs and perform- 
ance. It effects economies that reach 
beyond the coils themselves and ex- 


ROME PRECISION COILS 


Electrical Manufacturing 


Reconsider your Coils in the Light 
of these New Standards 


tend to parts of the device into which 
the coils fit. 

Rome Coil Engineers, in command 
of the principles of this new process, 
are anxious to demonstrate specifically 
what it will do for you. 

Bearing in mind the cumulative value 
of economies projected into the years 
ahead, you owe it to your cost figures 
and performance records to investi- 
gate Coils by Rome. 

ROME WIRE COMPANY 


Division of General Cable Corporation 
ROME, N E W YORK 
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BRUSHES, Commutaver—Continued nS Eee is Se ae a a a. 1 ee. tee am, B. ¥. 
> » On, 5 WIBiccecocscccs ¢ . ‘ wie) ~* , or ” — > . 
Carbon Laboratories Go. 005, Budlid’ “Ave., Berthold Elec. Co., Gus, 551 W. Monroe, Chicago, Ii. | Signal Else. ‘Mfg. “Co... Menominee, Mich, 
Conve os gs ga ai ds i ania RES Bonnell Elec. Mfg. Co., 192 Chambers, New York, N. Y. Svuthern Toy Co., Hickory, N. 
Carbon & Graphite Corp., 227 West Chicago Hdwe. Foundry Co., North Chicago, II. Svecialty Display Case Ce. Kendaliville, Ind. 
Hrondway, Now Work, N. Wo<s...+00s+s-: c. & P. Electric Wks., Springtieid, Mass Starr Piano Co., Richmond, Ind. 
Carenco. See Carbon Engineering Co. Cleveland Switchboard Co., 2925 E, 79th, Cleveland, O. Stradivara Ce., Coshocton, Ohio. 
Chapin Co., Chas. KE., 227 Fulton St., New Coast Specialty Co., 73 E. Sixth, Portland, Ore. Stettner Phonograph Corp., 318 E. ir” ig New York. 
oe ge ree ee ee ee -CWwes L Cole Metal Products Co., 33 Crescent, Long Island City. Studner Bros., 67 W. 44th, New eae N. Y, 
Columbia Machine Wks & M. I. Co., 263 Colt’s Patent Fire Arms Mfg. Co., Hartford, Conn Superior Cabinet Corp., 206 oadway, New York, N. ¥ 
Chestnut, Brooklyn, N wos cees cece es B,, Columbia Elec. Mfg. Co., 59 Columbus Sq., San Fran- +e wrap mn Og we = ‘North Sanehester, ‘ind 
~e Sew York .. W . cisco, Cal. ressier 08., 35 ridge, Northampton Rad: 
Cooley Mig. oe "Bie," Ne . Columbia Metal Box Co., 226 E. 14dth. New York, N. ¥ Trenton Wood Specialty Co., Stokes Ave, and P. BR 
Di ‘eusihle : . “ity. Columbian Steel Tank Co., 1505 W. 12th, Kansas City, Ma _ +renton, N. J. 
ee ee eee Remepaeis Commercial Mfg. & Supply Co., 1443 Delaware St., Denver. Udell Wks., 28th and Barnes Ave., Indianapolis, Ind 
Electric ject ee ic. Sie’ Sak thee Diamond Elec’! Mfg. Co., 1330 E. 16th, Los Angeles, Cal. United Reproducers Corp., 25 Leighton Ave., Rochester, N. Y. 
Philadelphia, Pa. “s : H Dowman-Dozier Mfg. Co., 1314 Murphy aAve., s. W., West Box Co., 235 Liberty, Springfelu, Mase 
iene sine Viethon “Go.,"“a08"'N.”” Fourtis * Atlanta, Ga Wood Cabinet Corp., 196 Lexington Ave., New York,, N. ¥. 
~ Philadelphia, Pa. é siiebaers ote 3s tk a ae Electric Apparatus Co., 704 N. Halsted, Chicago, Da CABLE ARMORING MACHINES. See Wire Manufae- 
Eureka Metal Siatusin € . >. ‘North Bast, ; tlectric Panelboard Co., 426 Exchange, Kochester, N. Y. turing Machines 
Ses a dit Soak Meee nila tae pci ame? WsH ry — Products he 2 Ave. L, Newark, N. J. (Polar- ag | TEST SETS. See Instruments, Portable and Switch 
weet Carbon Co., 508 Broome, New York C ....... oid — yeaa : ow : 
General Electric Co., Schenectady, N. Y.... C .... H >  Rouch Elec. Mfg. Co. 105 N. Ninth, Portland. Ore || CABLING MACHINES. See Wire Manufacturing Machines 
Graphalloy. See Graphite Metalizing Corp. a Re 7 ke 7 - - F ‘ ; 
Graphite Metalizing Corp., 1040 Nepperhan a New York. ; : CANDLES, Fixture 
Ave., ‘Yonkers, N. ¥ C H Green Elec. Co., 31 N. Water, Rochester, N.Y. Glass, Fibre Paper. 
rato Products Ge. 98 ‘Pak Pisce. doe " ** Gurney Sheet Metal Wks., 718 E. 4th, Long Beach, Cal. Brandywine Fibre Products Co., 1402 Walnut, Wilmington, 
York, Y. . a. * B., Driggs ave. — —" 1th, cong OF N.S. a a S.. 10800 ag 7 Rd., Cleveland, O. 
Sop es 2 ees Sd gt A) ade N aleh le olzer Sheet Meta s., Inc., New Orleans, La. ‘ibro Products Co., New Bedford, Mass. 
Holland, Troe Supply Co., 1623 E. 43rd, H Hough Mfg. Co., 2520 24th, Detroit, Mich. Franklin Fibre Specialty Co., 173 Lafayette, New York, N.Y 
ian a0. 5 sth Staaten Avs eee ae “ Isert Co., J. H., 1234 Rowan, Louisville, Ky. Phoenix Glass Co., Monaca, Pa 
i: Sw ‘Im ak a.) 8 M-9 4 ¢ Karp Metal Products Co., 129 30th, Brooklyn, N. Kemington Mfg. Co., 939 Barnum Ave., Bridgeport, Conn. 
Kevst ‘C bo Co 4680 Nw Uiin!’ Priia: Kirtland Elec. Construction Co., 34 Herkimer, Speng. N.Y. Seamless. See Fibro Products Co. 
p be oni, ro on , 2 c Large-Dail Mfg. Co., 806 Cherry St., Philadelphia. CANOPY (Canopies). See Fixture Fittings. 
Kohlenit P 4 cts Co. 417 W. 28th, oer Leonard Elec. Mfg. Co., 2907 Perkins Ave., Cleveland, O. Insulators. See Insulators. 
York, N. ¥..-..--.- ~~ Lexington Elec. Products Co., 419 E. 24th, New York, N. Y. Switches. See Switches, Snap. _ 
Le C = moe eeeenee” sar se ereccccces oes. os ‘“* 155, Leonard, — } soggy Cat CAPACITORS. RADIO. See Radio Circuit Components. 
arbo . , o * ac en g. Co., Spring, s Angeles, Cal. 
Le Valley Vitae Carbon Brush Co., 4851 Mansfield Elec. Hardware Co., Longview Ave., Mansfield, O. CARBON, Powdered . 
Grand Central Terminal, New York. N. Y. C Metropolitan Elec. Co., 2914 First Ave., S., Seattle, Wash Marks Elec. Co., Hiram, 304 Woedward Ave., Detroit, Mich 
Marks Elec. Co. Hiram, 304 Woodward Ave., Metropolitan Elec. Products Co., Blvd. at 14th, Long Island CARBONS. Battery. See Carbons. 
DOCTOR, BEAR.  nccccccccccesccccccesoses © av ne we we City, Y. . dive . ng Are Light. See Carbons. 
— Brush Co. y= 02 48th Ave., Long e Milwaukee Vault & Cabinet Co., 521 Market, Milwaukee. CARBONS 
snsteual Gates . _ Gigieiand, 6 tee eeeeees C Mosher, S. L., 1951 Lawrence, Denver, Colo. Battery Are Light. , 
yy Fe gy: 1503” Calumbia National Metal Box Co., Van Dyke & Ferris Sts., Brooklyn. Becker Bros. Elecl. Corp., 23 N. Jefferson, Chicago, Ill. 
ho tino © o., olw c L Newran Elec. & Mfg. Co., Eau Claire, Wis. — Blanck & Carrier Corp., 115 W. 63rd, New York, N. Y. 
Ne Soark. s. ep: a sh Beit secesecocce co ee oe Par-Metal Products Corp., 3519 4Ist, ame Island City, N.Y. Columbia. See National Carbon Co. 
No Spar 3 OSes a. Pete Penn Electrical Co., 35 Water, Irwin, Daylight. See National Carbon Co. 
Ae se 5 Almira Ave., ve- cw L Powsrtite Suitsbbeard Co., 4149 E. roth, Cleveland, O. Lessing Battery. See Blanck & Carrier Corp 
a ® ~ sagoeresenernencgso=s cocce ee A Rezioh. ee Holzer Sheet Metal Works Nuernberg Battery. See Blanck & Carrier Corp. 
. 3 neg Pn alty .. Paste ri. fe . Robbins & Myers, Inc., Springfield, O. National Carbon Co., Cleveland, Ohio. 
e) | upply Co., ar New CWSHL Security. See Aurora Steel Products Co. " Oretip. See National Carbon Co. 
ND RR CER ea wereeseeees Standard Metal Box Corp., 950 Grand St., Brooklyn, N. Y Silvertip. See National Carbon Co. 
7 —_ ‘carbon Brush Co., 127 Fancourt, Star Metal Box Co., 238 46th, Brooklyn, X. 7, Speer Carbon Co., St. Mary’s, Pa. 
— — iia ves eeceeeee 6eex — ee & Devices Co., 420 Schroyer Ave. Soagee tee 2. St. “_ am 
» . a Re *. anton, . See xes and 
Pyramid. See National Carbon Co. Tanner & Co., Wm. F., 511 8. Sharp, Baltimore, Md. CASEIN PLASTI Ics. See Molded PTaculetion. 
Reaction. See Baylis ‘ United Metal Bor Co.. 473 President, Brooklyn, N. ¥ CASES, Eliminator. See Cases, Eliminator. 
Rome Wire Co., a. of General Cable w L ee Le Ag Wrs.. =A 5 yg Flashlight. See Cases. Flashlight. 
salem iteetrca Suppiy "o.;" Salemi, “Mass... W ° eee aapeligeapacreang dite CASES, Eliminator 
Seabury, Ralph — Bldg., Toledo, 0. C ... Wadsworth Elec. Mfg. Ce.. Covington, Ky. srumbergér Co., 252 Pearl, New York, N. 
Snarr & Co., Geo. W., 110 S. Ninth, Wiegman & Co., E. M., 1908 Benton, St. Louis, Mo Grand Sheet Metal Wks., 176 Grand, New xore, = *. 
ee rr ae ee c Wurdack Elec. Mfg. Co., 4444 Clayton Ave., St. Louis. Mo. Karp Metal Products Co., 129 30th, Brook 
Spee-Dee Elec. Mfc. Co., 199 Lafayette, New Luna Tin Mfg. Co., 547 W. 21st, New oy N. zs 
EE REE Rae Cc L CABINETS AND BOXES, Wood CASES, Flashlight 
werd Carbon — = yg, caalan : -+ Accurate Molding Corp., 20 Morton, Brooklyn, N. Y. Bridgeport Brass Co., 744 E. Main, Bridgeport, Conn. 
Ya gy a. em . Labo wow os Bowes Adler Mfg. -.. Louisville, Ky. Lincoln Fibre Specialty Co., Newport, Del. 
ig. a ee Carbon ra’ es Co. Ra. Adler Royal. See Adler Mfg. Co. St. Louis Paper Can & Tube Co Louis, Mo. 
"aa . ‘Aston Cabinet Mire. 1233 'W Lake, Chicago, Tl Underwood Battery Co., 1380 Ontario, Cleveland, 0 
Graphite Co., Saginaw. Mich........ c Rocke Cabinet On. J., S00 W. Ge &.. Goviat, 0. “EEE See Ge Come, dae sD 
+ eee gy yay - a ¢ L Carolina Wood Products Co., Asheville, N. C. Brass. See Castings. 
eber Elec. ha yn Sta., Cleveland. ae ae os Carrom Co., Ludington, Mich. Bronze. See Castings. 
BRUSHES, PNEUMATIC SPRAYING. See Spraying Out- aswell-Runyon Co., Huntington, Ind. ; 
Cheney Piano Action A. ©., Castleton, N. Y Copper. See Castings. 
fits. eney e Nivg = Die. See Castings, Die. 
Chickasaw Furniture Mfg. Go., Memphis, Tenn. 


BRUSHES FOR VACUUM CLEANERS 
Omaha Brush Co., 320 N. 15th, 

rebristled. ) 
Osborn Mfg. Co., 5401 Hamilton Ave., Cleveland, Ohio. 
BUGGIES. Armature. See Lifts, Armature. 
BULBS, Glass 

For Incandescent Lamps and Tubes. 
Almo Mfg. Co., 38 Crawford, Newark, N. J 
Corning Glass Wks., Corning, N. Y. 


Omaha, Neb. (Brushes 


Vayette Glass Bulb Co., 229 2lst, Brooklyn, N. Y. 
Libby Glass Co., Toledo, O. 
BSUNCHING MACHINES. See Wire Manufacturing 


Machines. 
BUSHINGS, SHAFT. See Bearings and Bushings. 


BUSHINGS, Box and Cabinet, Porcelain 
Appleton Electric Co., 1704 Wellington Ave., Chicago, Ml 
Columbia Metal Box Co., 226 E. 144th St., New York, N. Y. 


Harter. See Multi Elecl. Mfg. Co. 

Knox Porcelain Corp., Knorville, Tenn 

Minerallac Electric Co., 25 N. Peoria, Chicago, Ill 

Multi Electric Mfg. Co, 210 N. Ogden Ave., Chicago, Ill. 
Nelson Elec. Co., Plant City, Fla 


CABINET GRILL CLOTH. 


CABINETS, Fibre 

Continental-Diamond Fibre Co., Bridgeport, Pa. 
Vulcawood. See Continental-Diamond Fibre Co 
CABINETS, Refrigerater. See Refrigerator Cabinets 


CABINETS, Sheet Steei 

Stamped and Turned-up Boxes and Cabinets 
Acme Blow Pipe & Sheet Metal Wks., New Orleans, La 
Adam Electric Co., Frank, St. Louis, Mo. 
All-Steel-Equip. Co., Aurora, IIL 
American Metal Wks., 4868 Stanton Ave., 
American Steel Furniture Co., 27 W. 24th, 
Aurora Steel Products Co., Aurora, Ill. 


4 


See Cloth, Untreated. 


Philadelphia, Pa. 
New York, N. Y. 


Clinton Corp., 342 Madison Ave., New York, N. Y 
Conrades Mfg. Co., 1942 N. Second, St. Louis, Mo. 
Corlieth Cabinet Mfg. Co., St. Mary’s, Pa 
Cory Cabinet es Springfield, Mo. 
Gate %o., Henderson, Ky. 

bg W. 34th, New York, N. 


: 4 
. Brooklyn, = , 2 
¥mnire-United Hat Block Co., 312 EB. 2 
Estes & Sons, Ps B., 5844 Grand Central "Termirml Bide. 


Excel Phonograph Mfg. Co., 400 W. Erie, Chicago, Ill 

Excello Products Corp., 4836 W. 16th, Cicero, 

Federal Wood Products Corp., 206 Lexington Ave., New 
York, N. Y. 

Findlay Mfg. Co., Metropolitan & Morgan Aves., Brooklyn, 

Grand Rapids Furniture Co., Grand Rapids, Mich. 

Gulbransen Co., 3232 Kedzie, Chicago, Ill 

Harper Mfg. Co., Cassopolis, Mich. 

Hickory Bor Co., Hickory, N. 

Hubbell. H. L., 59 Market Ave.. N. W., Grand Rapids, 

Interstate Woodworking Co., 46 Wooster, New York, N 

Karpen. See Studner Bros 

King Mfg. Corp., Rano & Crovley, Buffalo, N. Y. 

Klumpp Sons. John G., 13 Baxter, New York, N. Y. 

Knoxville Table & Chair Co., Knoxville, Tenn 

National Cabinet Co., New Philadelphia, O. 

New England Bor Co.. Greenfield, Mass 

Ohio Valley Cabinet Co., Wheeling (Warwood), W. Va. 

Oneida Cabinet Corp., Oneida, N. Y. 

Ottawa Furniture Co.. Holland. Mich 

Pooley Co., 16th & Indiana Ave., Philadelphia, Pa. 

Radio Allied Mfrs. Corp., 1340 S. Michigan Ave., Chicago. 

Radio Cabinet Mfeg. Corp., Furniture Mart, Chicago, Ill. 

Radio Cabinet & Equipment Co., 1504 Vine, Philadelphia 

Radio Mfg. Co., Div. of Pillied Lumber Co., Swanton. 0 


Radio Master Corp., Bav City, Mich. 

Ped Lion Cabinet Co., Red Lion, Pa 

R E. Z. Cabinet Co., 54 North, Boston, Mass 

Rockford Sales Corp., 206 Lexington Ave., New York, N. Y 


Monel Metal. See Castings. 

Steel. See Castings, Steel. 

White Metal. See Castings. 
CASTINGS, Aluminum 
Aluminum Co. of America, 


2471 Oliver Bidg., Pittsburgh. 
Berks Foundry & Mfg. Co., 


West Hamberg, Pa. 


Bohm Aluminum & Brass Corp., Detroit, Mich 

Bonnell Elec. Mfg. Co. 192 Chambers, New York, N. ¥ 
Dick Bros., Inc., ading, Pa. 

Eureka Metal Products Corp., North East, Pa. 


Monarch Aluminum Ware Co., 9301 Detroit Ave., Cleveland, 


National Bronze & Aluminum Foundry Co., 88th & Lagy, 
Cleveland 0. 

Quality Aluminum Casting Co., Waukesha, Wis. 

Tenual. See National Bronze & Aluminum Foundry Ce. 

Veco Mfg. Co., South Norwalk, Conn. 

CASTINGS 

Copper, Brass, Bronze, Monel Bos. — ——— 

Anderson Mfg. Co., Albert & on, Mass. 


Berks Foundry & Mfg. Co., West. , ee, “— 
Bohn Aluminum & Brass Corp., Detroit. 


Bonnell Elec. Mfg. Co., 192 Chambers, New York, N. Y. 

Bridgeport Castings Co., 250 North Ave., Bridgeport, Cenn. 

Central Pattern & Foundry Co., 3737 S. Sacramente Ave.,. 
Chicago, Il. 

Chase Brass & Copper Co., Waterbury, Conn 


Chicago Hardware Foundry Co., 

Delta Star Electric Co., 2437 Fulton, Chicago, Il. 

Dick Bros., Inc., Reading, Pa. 

Eureka Metal Products Corp., North East, Pa 

Faries Mfg. Co Decatur, II 

Federal-Mogul Corp., Shoemaker & Lillibridge Sts, 

Harsch, John, Bronze & Foundry Co., 11612 
Ave., Cleveland, O. 

McGill’ Metal Co., Valparaiso, Ind. 
National Bronze & Aluminum Foundry Co., 
Cleveland, O 
Ohio Pattern Wks. 
“ineinnati, O. 


North Chicago, Ill. 

Detroit, 
Madison 
88th & Lazy, 


& Fdy. Co., 2730 Spring Greve Ave., 








BOOST ASSIST REACH DETAILS 


Your Sales in Your Every Dealer, Dealer-Con- on request. 
Metropolitan New York tractor, Contractor, Central 
New York distributor 


Station and Jobber within a 
radius of 50 miles of New York 
City 


METROPOLITAN ELECTRICAL NEWS 


Devoted to New York Metropolitan District 


Electrical Activities. 
461 EIGHTH AVENUE 


Write 


NEW YORK, N. Y. 
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ONE MILWAUKEE 
DIE CASTING ........ 





$x 


ch 





Thi. 








' | | --- imstead of 


The top illustration shows the Climax Sprinkler, and p 
presents a clear view of the top surface of the die- 
cast rotary. 
: ica | Smoother —No Machining 
The lower illustration presents the bottom view of 
the die-cast rotary alone. 

urgh. 

‘ HE Climax Lawn Sprinkler, made by the Hamilton Metal Products Co. of 


Hamilton, O., provides the theme for another story of improved design, bet- 
tend. ter performance, fewer parts, simplified production and lower costs through 
the use of a Milwaukee Die Casting. 








De. ia : ’ ' 
By substituting an aluminum die cast rotary for a sand casting, the need for a 
brass bushing and copper washer was entirely eliminated. So was the machine 

Mass. and hand labor formerly required to put the three parts together. 

? The die cast rotary is delivered complete, ready for assembly. Its smooth, cone- 

Conn. , © - Tae e ° ° ° 

Ave.. shaped lower surface requires no buffing or polishing. Its light weight makes it 
much easier running than the type formerly used. 

Die casting this part, and one other improvement, has enabled the manufacturers 
to increase production, reduce overhead and offer a lawn sprinkler that is extremely 
trott, ; : . ‘ 

oy simple in design and operation. 

Lazy, Why not find out whether or not die casting can im- 

Ave. prove your product or simplify your production prob- 

This simply written, clearly il- 4 : ° we ee ‘ 
daatiedl ieunas Sanna one lems. Your inquiry does not obligate you in any way. 
about the die casting process, 
= il ar Geer ota Ge MILWAUKEE DIE CASTING CO., 289 Fourth Street, Milwaukee, Wisconsin 


ILWAUKEE 


DIE CASTINGS AND BEARINGS 
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DIE CASTINGS 


ELIMINATE MACHINING 


WHY NOT SEND YOUR 
INQUIRIES TO US? 











Twin City Die Castings Co. 
Talmage and 33rd Aves., S. E. 
MINNEAPOLIS, MINN. 








DIE CASTINGS 


Permanent Mould Castings 
OUR 36 


enables us 


years’ experience in DIE-CASTING 
to give you QUALITY and SERVICE. 


ALLOYS the very best used in all castings closely 
checked by our own METALLURGIST. Let our 
engineering department explain the savings possi- 
ble in the use of die castings We design and 
take our own DIES. QUOTATIONS made on 
parts NICKEL or CHROME plated. GOOD 


WILL reflects as an 
f satisfied customers. 


FRANKLIN DIE CASTING CORPORATION 
826 Gifford St., Syracuse, N. Y. 
Pioneers of the Die-Casting Industry 


index to our large number 








DIE MOLDED CASTINGS 


Aluminum, Tin, Zine and Lead Alloys 





Send Samples or Blueprints for 
Quotations 


Get Our Prices 
They Will Interest You 


BADGER DIE CASTING CO., 


156 East Buffalo St., Milwaukee, Wis. 




















CASTINGS—Continued Universal Metai Chain Co., 75 Clymer, Brookiyn, N vibre Paper (Fish Paper) ........See F 
Kabur Bronze Foundry, 617 West Belgrave, Huntington CHAIN, Power Transmission Press Board (Fuller Board)....S8ee B 
ari Baldwin Chain & Mfg. Co., Worcester, Mass. wh Oe oy a ON oe 
Sterling art Metal Wks., 40 Purvis, Long Island City, N. ¥ Boston Gear W s Jorfol ache re +» New Haven, De eeeeees 
Tenual. See National Bronze & Aluminum Foundry Co. D0ston Gear Wks SS oe Ss armce, See Rogers Paper Site. Co. 
a. -ink-Belt Company, $10 S. Michigan Ave., Chicago, In. rmstite. See Mica Insulator Co. 
CASTINGS, Die loons Chala © Breed * Co., William, 268 4th Ave., New 
? i Mors 0., Ithaca, N. Y. P 
Advance Tool & Die Casting Ce., 1654 Holton, Milwaukee tamsey Chain Co, Ime, Albany, NW. Yo gute tee tte tess ees cesnssceses tes 
Wis teeves Pulley Co., Columbus, Ind. Campbellite, "See National" Vuicanized ” 
Alemite Die- -Casting & Mfg. Co., 2640 Belmont Ave., Chi = tenoid Boston. See Boston Gear Wks Fibre Co. . 
cago, Il m (nton Chain & Mfg. Co., Sandusky, O Carboloid Products Corp., 15 Park Row, . 
Allied Die- Casting Corp., Long Island City, N. Y. Whitney Mfg. Co Hartford, Conn. RE Ss! Us. Meksuehssknbendeepeeeenac Cis ee ay 
Alumac. See Aluminum Co. of America. ae ee iy i tea vase Brothers, Inc., Highiand, Park, Conn... :. PB .. B 
Aluminum Co. of America, 2471 Oliver Bldg., Pittsburai CHAIN, Socket Game Bite. Co. Unlemville, COMM. ..c...c0c cc oe B oe oc 
Aluminum Industries, inc., 24383 Beekman, Cincinnati. ou imerican Ball Chain Works, 12 Wooster St.. New Yert, case & Risley Press Paper 'o., Uneco, Conn ste te ae 
American Die Casting Co., 2040 Dominick, Chicago, iii Bead Chain Mfg. Co., Bridgeport, Conn Seloron Ce., Bridgeport, Pa - re rs, at ee 
Badger Die Casting Co., 156 East Buffalo, Milwaukee, Wo 't. & O. Chain Co., South N k, in. C-F. See National Vulcanized Fibre Co. 
Barnuhardt Bros. & Spindler, Monroe & Throop St., Chicago CHANDELIE BEADS. See Crystals, Chandelier. Chicago Mica Co., 345 Campbell, Valparaiso, 
Bohn Aluminum & Brass Corp., Detroit, Mich. CHANDELIER CRYSTALS. See Crystals, Chandelier ES Ae er eee wreree ere ee a6 66 60 
Bohnalite. See Bohn Aluminum & Brass Corp. CHANDELIER FRINGE. See Crystals, Chandelier - umbian Rope Co., seen. i EEO RT —. 
bo-Di see Loehler Die Casting Co. Xontinental-Diamond Fibre Co., OTE 
Doehler Die Casting Co., 386 Fourth Ave., New York, \ * eee: Saat TU. Ackasseiiahiakissecsaydcseawetanaeek a at P. 
Federal-Mogul Corp., Shoemaker & Lillibridge Sts., Detroit, Colpin Corp., 6110 5. Main, Los Angeles, Cal. De en _& Co., Louis, 69 Duane, New 
Franklin Die Casting Corp., 826 Gifford, Syracuse, N. Yor MEE «6 cay docces ce eis coos © oe ce 
ac 4 " Cowie Elec. Co., E. 8., 1823 Wyandotte, Kansas City, Mo 5, 3 ) s 
Illinois Die Castings Co., 551 W. Congress, Chicago, Ill Fore Elec. Mfg. Co., 5255 Wabada Ave.. St. Louis. Mo exstat. Niece Dexter & Sons ; 
Krone Beobek Die Casting & Mfg. Co., 2935 W. 47th, <erewell Sales Corp., 1749 N. Winchester Ave.. Chicago. Center = nog +y Windsor Locks. Conn 
Chicago ° J (Condenser ssue. 
Milwaukee Die Casting ¢ 289 Fourth, Milwaukee, Wis Valley Electric Co., 4221 Forest Park Bivd.. St. Louis. Dielectric Mfg. Co., St. Louis, Mo oe @ 2s. B 
Newton Die Casting Corp., 146 Munson, New Haven, Cuun CHEMICALS, Battery Electrite. See West Virginia Pulp & Vaper Co. 
Paragon Die Casting Co., 2701 N. Crawford Ave., Chicago Electrolyte, tees Ah Salts, Battery Oxides. Sal Ammoniac, *ybercid. See Wilmington Fibre sSpertalty Co. 
~~ ecllon Die Casting Corp., 406 Lakeside Ave., N. w., Bluestone, Mangan General Electric Co., Merchandise Dept 
yl mend Cooper & Co., ie 194 Worth, New York, Uneeett, GOR. weccccsccrss RS 
Penes See Aluminum Industries, Inc. Eagle-Picher Lead Co., 134 N. LaSalle, "hicage. Tioxtde.) chandise Dept., Bridgeport, Conn........ Ca. ¥ 
oerert Die Casting Co., 4500 Fullerton Ave., Chicago, IL Eimer Amend, 205 3rd Ave., New York artford City Paper Co., Hartford City, Ind. 
Superior Die Casting Co., 875 E. 70th, Cleveland, Ohio. Electro Chemical. Co., 113 W. Court 8t., = 0. \Glassine Condenser Tissue). 
win City Die Castings Co.. Talmadge and 33rd Aves., General Metallic Oxides Co., Jersey City, N. J. dewitt & Bros. C. B., 16 Ferry, New York C .. P.... 
S. E., Minneapolis, Minn. (White Metal) Globe Chemical Co., Murray Rd. and Big Dew R. BR. 4i-Tex. See Stevens bape Mills. 
Cincinna 0. (ncella. See Tarentum Paper Mille Co. 
CASTINGS, Gray Iron Grasselli Chemical Co., Guardian Bldg., Cleveland, O (rvington Varnish & Insulator Co., Irving- 
American Engineering Co., Philadelphia, Pa Kalbfleisch Corp., 200 5th Ave., New York, N. Y. OE Re rere rte ie ee 
‘Athens ‘Foundry Co., Athens. Pa. : Klipstein Co., 644 Greenwich, New York, N. Y. Manning Paper Co., J. A., Troy, N. ae cee ae 
Barlow Foundry Co., 551 N. J. R. B. Ave., Newark, N. J. Merrimac Chemical Co., 148 State, Boston, Mass. Mica Insulator Co., 200 Varick,’ New york cer..8S 
Barnett Foundry Co., Newark, N. Powers-Weightman-Rosengarten Co., Philadelphia, Pa. itehell-Rand Mfg. Ce. 19 Vesey, New 
Berks Foundry & Mfg. Co., West Hamberg, Pa. Voltah. See Powers-Weightman-Rosengarten Co. ‘a Sig Se ke oe P. 
Bonnell Elec. Mfg. Co., 192 Chambers, New York, N. Y. CHEMICAL taoen 233 — New York, N. Y. he ulcanized Fibre  Co., “Wilming- , 
Bridgeport Castings Co., 250 North Ave., Bridgeport, Conn ‘ efrigeration  «-_—-«-_—_— TOM, DL. ww eee nena ne ec sneer ener riven we ve ne . 
Chicago a 8s My oundry ag North Chicago, IiL Ansul Chemical Co., Marinette, Wis . ee” “Jertey Wood Finishing Co., Wood- 
Dick Bros., Inc., Reading, Pa. Arctic. See Roessler & Hasslacher “Chemical , gga ee gg EAE RT 
Eastern Malleable Iron Co., Naugatuck, Con Carbide & Carbon Chemicals Corp., 30 E. 42nd, New York, Ohmold. See Wilmington Specialty Ce 
Fairmount Four dry, Inc.. Third” & Westmoreland Sts. ; (Butane & Isobutane.) Old Hick. See Hewitt & Bros., C. B. 
Philadelphia or Ice Corp. of America, 50 E. 42nd, New York, N. Y. Peerless. See National Vuleanized Fibre Co. 
Forest City-Wal eurth Run Fuondries Co., 2500 W. 27th, Roessler & Hasslacher Chemical Co., 709 Sixth Ave., New Rogers Fibre Co., 210 Lincoln, Boston, Mass... .... F 
in Cleveland, li a York. N. Y. Ciettg Chloride, Ethyl Chloride.) Rogers Paper _— Co., South Manchester, . 
2ray ron ounary Bus eading, Pa. Virginia Smelti Co. ‘est ‘orfolk, Va. (Sul ur Dloxide.) _—$§ LOT, naareeeecseeseeaeeensreseersenenne ** 
Milwaukee Grey Iron Foundry Co., 3910 Mitchell, Mil- ia a Plating. Bee Plating & jaeue Schweitzer, Inc., * Peter J., 200 Fifth Ave., 
waukee CHUCKS, Ma ti New York, N. Y. (Condenser Tissue.) 
North Lebanon Foundry Co., Second & Canal, Lebanon, Pa ’ gnetic Seutan Co., 342 Madison Ave. New York....P.... 
North Wales Mach Foundry Co., North Wales, Pa. J & H Elec. Co., 161 Clifford, ae, R I 3teo. See Standard Insulation Co. 
Products Machine Co., Bridgeport, Conn. Simmons. See Taft-Pierce Mfg. Co. Standard Insulation Co., East Rutherford 
sacks Iron Foundry, L., 357 Wilson Ave., Newark, N. J. Uaft-Peirce Mfg. Ce, Woonsocket, RB. 1 NL J, accececcccccceccctcceseneecses Apogee 
Snead & Co.. Pine St., Jersey City, N. J. Walker Co.. O. S (Rockdale). Worcester, Mass sterling: Fireboard Co., 501 Fifth Ave, Now 
st. Louis Malleable Castings Co., 7701 N. Conduit Ave, CIRCUIT BREAKERS York. Varised Hard Fibreboard)............... B 
St. Louis, Mo Air and Oil Circuit Breakers and Oil Break Switches Sterlite. See Sterling Firebrand Co. 
Union Mfg. Co., New Britain, Conn. Allen-Bradley Co., 494 Reed, Milwaukee, Wis. Stevens Paper Mills, Windsor, Conn................ B 
Western Foundry Co., Kedzie Ave. at 36th, Chicago, Ill anderson Mfg Co., Albert & J. M., 289 A, Boston, Mass Tarentum Paper Mills Co., Tarentum, Pa......P.... 
sutomatic Reclosing Circuit Breaker Co., Columbus, 0. Turbonite. See Brand & Co., Wm. 
CASTINGS, Steel automatic Switch Co., 517 E. karees, Detroit, Mich Union Mills Paper Mfg. Co.. New Hope, Pa... .. P.. .. 
Bonney-Floyd Co., Columbus, Qhio. Burke Controller Co., 369 Lert ee Ss New Yor =. bet ae Co., 342 Madison Ave., New 
“astern Steel Casting Co., Ave. L & Edward St., Newark Sendit Elec’l Mfg. Corp., 838 immer St. (South Misitecs, SeueMe bare cegukessRbaeeeaue ao c0 is 
Northwestern Steel & Iron Corp., 2907 Fourth, S. E., Boston, Mass. West Wirpinia ~* & Paper Co., 230 Park 
Minneapolis, Minn. Cramblett Engineering Div. of Time-O-Stat Controls Co., ie. Mee. DLAC ct ebndeetedeeatawenne (Ss we. ae ae B 
Pittsburgh Malleable Iron Co., Pittsburgh, Pa 286 Milwaukee, Milwaukee, Wis Wilmington Fibre “Sbauiati Co., Wilmington 
Procisn. See Northwestern Steel & Iron Corp. Cutler-Hammer, Inc., 1288 St. Paul Ave., Milian.  —«-—«| TAL ch ecesccccndsccscuccsscecssesecesces co os  « 
Riverside Steel Casting Co., Jacobus Ave., Kearney. N J General Electric Co., Section W-234, Merchandise Dept., CLUTCHES, Magnetic 
Bridgeport, Conn. Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee, Wis. 
CEMENT, Commutator Hart & Hegeman Div. of Arrow-Hart & Hegeman Elec. 


Anchorlute. See Technical 
Commutator Companion. See Withington Div. 
Conductalute. See Technical Preducts 
Early, Edward E.. 1129 W. Fifth, N. 
Fixkwick. See Technical Products Co. 


Products Co 
of Marnot C 


W., Canton, O 


— Commutator Dresser Co., 1039 Park Ave., Sycamore 
1. 

Imnrertal. See et Electric Co. 

Martindale Elec. Co., 1262 W. Fourth, Cleveland, O 
Mitchell Rand Mfg. Co., 19 Vesey, New York, N. Y. 
Perce-Lute See Perfection Supply 


98 Park Pl, New York, N. a 
28 St. Andrews Place, Yonkers, N. 
S. Sheridan Sqa., Pitesbucgh, Pa 


Perfection Supply Co., 
Plas Mica Co 


Technical Products Co., 116 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Ps 
Withington Div. of Marnot Co., 50 Thayer, Boston, Mass. 


CEMENT, Liquid Porcelain 

Anchorlute. See Teehnical Products Co. 

Fire Lute. See Technical Products Co. 

Insa-Lute. See Technical Products Co. 

Okonite Co., Passaic, N. 

Patch-O-Namel. See Technical P ae Co. 

Repairet Mfg. Co., 3 

Stupakoff Laboratories, 6627 Samitiea Ave., Pittsburgh, Pa. 


Technical Products &.. us 8S. Sheridan Sq., Pittsburgh, Ps 
Thermold. See Techni Products Co. 

CHAIN, Chandelier thy See Crystals, Chandelier 
CHAIN DRIVES. See Chain. Power Transmission 


CHAIN, Fixture 

Acco. See American Chain Co. 
American Chain Co., Bridgeport, Conn. 
Chase Brass & Copper Co. 


Fastern Chair Works, 309 E. 22nd St., New York, N. Y¥ 
Faeries Mfg. ecatur, 

Globe Metal Mfg. Co., 2122 E. Hazard, Philadelphia, Pe 
H. & O. Chain Co., So. Norwalk, Conn. 

Newark Metal Mfg. G0... 22 8. 6th, = M. 2. 
Plume & Atwood Mfg. Co., Waterbury, Conn. 
Rodale Mfg. Co., 260 Hudson. New "York. » ©. 
Steele & Johnson Mfg. Co., Waterbury, Conn. 
a 


Co., Hartford, Conn 


High Tension Elecl. “Specialty Co., 500 Washington, Abing- 
ton. Mass. 

Hitesco. See High Tension Elecl. Specialty Co 

H. H. See Hart & Hegeman Div. 

unducto- See_ Allen-Bradley ‘o 

a. Cireult Breaker Co., 19th and Hamilton Sts, 
Philadelphie 


a. 

Line Material Co., South Milwaukee, Wis. 
Maple Co., R. H.. Indianapolis, Ind. 

Martindale Elec. Co., 1262 W. Fourth, Cleveland, O 
Minibraker. See Burke Controller Co. 

Roller-Smith Co., 239 Broadway, New York, N. Y 
3entinel. See Westinghouse Elec. & Mfg. Co. 
fakamine Corp., 208 Rawson, Long Island City, N. Y 


(Oil Switches.) 


trumbull-Vanderpoel Elec. Mfg. Co. Bantan. 
J-Re-Lite. See I. T. E. Circuit Breaker (a 
Westinghouse E) & Mfg. Co.. East Pittsbure’ ** 
CIRCUIT bis +S Nga See Testers. Fuse and “tre't 
CLEA BAGS, Vacuum. See Bags, Vacuum eas 


CLEANER BRUSHES, Vacuum. 


Cleaners. 
CLEANERS, Metal 
Yakite Products, Inc., 26 Thames, 
SLIPS, Fuse. Clips. 
CLIPS, Heater Plug 
tray Bros. Ce., Plano, Til. 
CLOCK SWITCHES. See Switches. Time. 

SLOTH GEARS. See Gears and Pinions, Compssition 
ere LOUD SPEAKER DIAPHRAGM. See Cloth, Un- 


“oTH RADIO GRILL. See Cloth, Untreated. 

CLOTH, Untreated 

Boyle & Co., John, 112 Duane. New York, 

Canvas, ‘‘Aereplane Cloth.”’ Cotton Duck, Drill, eens 
“oth. Grill Fabrics, ete 


See Brushee “‘m “an 


New York, N. ¥ 


Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y. 
Tindall Fabrics Corp., 200 Madison Ave., New York, N. Y. 
(Gril) Moth) 
CLOTH AND PAPER, Insulating 
eee 
Wee. BOGAN ccicavvscenuiesn See P 


COIL (Colls). 
Armature and Field. See Coils, Finished. 
Choke (Power). See Fittings. High Tension. 
Choke (Radio). See Radio Circuit Components 
ers & eae oy See Ovens. 
Electromagnet. Coils, Finished 
Flatteners. See Rolls, Coil Flattening. 


ectro-Theraneutic; also Radic 
fits. 


rial 
Induction. See Coils, Finished; also Electro-Therapeutie 
Loop Benders. See Benders, Coil Loop. 
— See Electro-Therapeutic. 
See ature Coll. 
Radio. See “Radio Circuit one. 
Removers. See Removers 
Beeenee. I Units, Rods ‘¥ 3 Grids; also Radio Cireutt 


Compon 

Shaping "chews. See Shaping Machines. Coil. 

Spark. See Ignition Outfits. 

coneees. See Winding Machines, Armature & Field 
0 


Tamping Tools. See Tools, Coil Tamping. 

Taping Machines. See Taping Machines. 

Tesla. See Ignition — 

Testers. See Testers 

Winders, Armature & Field Coil. 
Armature & Field Coil. 


Coll. 


also Test Renches, Armature 
See Winding Machines 


Winders, Induction Coil. See Winding Machines. In- 
dustrial Coil. 

Winding Forms. See Forms. Coif] Winding. 

Windings (Magneto). See Coils, Finished. 

Wire Tension Devices. See T on Devices. Coil Wire 


COILS, Finished 


Armature, Sr Fiectromagcnet and Induction Coils 
Acme Products Co.. ‘ass. 
Acme Wire Co., New Haven, Conn. 
Aero-Call. See Aero Products, Ine. 
Aero Products, Inc., 4611 ee ke Ave., Chicago, Il. 
awe — Specialty Co., 422 E. 53rd St., New Yerk 
& See Fl cal Coil Winding Co. 
Belden Ate Co.. 2310B 8S. Western Ave.. Chie m 


P. 
369 Lexington Ave., New York NV 
s 


ell & J. 
Burke Controller Co., 












July, 1929 Electrical Manufacturing sad 





















Get our new 120-page Die Set Guide 
Listing 70,000 Sizes 
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Select your own 
standard 


Tr 


One of 





endless 
styles 


and sizes 


a, ee, 


Baumbach Standard Automatic Oiled 


[ | DIE SETS 


Made of 25% Steel 








Tt 


The Product 
That Built 
Our Modern 
Plant 








J 
ADS 
rik ait 


E. A. BAUMBACH MFG. Co.| 


GENERAL OFFICE & WORKS 
1810 SOUTH KILBOURN AVENUE, CHICAGO, ILLINOIS 
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ie AYNIHANE | § a 
‘ | anew Laminated Bakelite y = ( 
B - , ne é “a oS 
a UNIFORMLY finer in every requirement ) ae a. = 4 
4 High-Grade Raw Ma- | ! F 
a @il 
terials. ..Genuine Bake- our a | 
-B lite Resins .. . Specially 3 c ‘ 
y eee Designed Machinery Costs 
ae Z Pts, | ...Controlled Processes 
. . « Supervised Work- 3 By the use of e { 
¥ Heating Cites manship . . . Synthane, Die Cast Parts = 
2 High Dielectric Strength . ‘ j 
— 3 ten hae Abcetinn uniform always, in 
matte N oe en ae every quality required » Illustrated here are only a ‘ 
Y  Fremromary emer of Laminated Bakelite. ln few castings where substan- t 
SS \ tial savings have been effected, hi 
SHEETS , ‘ 
reat! RODS due to partial, and in some cases, total 
TUBES Test It Yourself eS, ‘ ape 
— : 4 ~— elimination of costly machining opera- 
FABRICATED ForAll aes a ‘ ac ; ; aa 
Field S \ ‘a tions. Castings are made from Aluminum, Zine, ®, 
Ww » Lead and Tin Base metals, alloyed to suit your « 
ture rticular requirements. 
ines / q \ 
In ." Y SIAN E \ Send Blue Prints or Samples for Quotations 7, 
aes DIE CASTING DIVISION 
s CORPORATION | Oaks: *PENNA \ Barnhart Brothers & Spindler . 
~ Monroe and Dhroop Streets, Chicago / 
a. NEW YORK, CHICAGO, CLEVELAND /, 
ee, at SIAN a - a 














































Electrical Manufacturing Vol. 4, No. 1 Jul 
SUNDH Control E T FIBRE—cu to any jorm 
. 
for Elevator Control a L Sheel, Rod, Tubing 
Fire Pump ee MICA 
Pressure Regulators . 
AC and DC Float Switches a sich ante —_—_—_—___ 
Automatic Starters intng tor Fan Bases 
Manual Starters Lining for Lamp Bases VARNISHED CLOTH 
Speed Regulators a i 
Machine Tool Control Packing for Radio Trade COTTON TAPES AND SLEEVING 
Magnet Operated a Everything for the Motor 
Valves, Magnet Operate ae _— 
Transfer Switches WESTERN FELT WORKS Send for New 1 ~ 
Sundh Electric Co., I 4029-4133 Ogden Ave., Chicago THE CONSUMERS RUBBER co 
UND un ectric Co., Inc. 
NEW YORK DETROIT CLEVELAND ST. LOUIS CLEVELAND CHICAGO 
TRADE MARK Newark, N. J. 1302-4-6 ONTARIO ST 320 WRIGLEY BLD@. 
COILS, jf _ ge irencent. oo M. Eudiver & Co. DYNAMOMETERS 
Cameron Elec. Mfg. Co., Ansonia, ~£a°U0. Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
Coto Coil Div. of Universal Winding "CO., Providence, R. I. Kirchberger & Co., M., 1425 37th, Brooklyn, N. Y. Clark Controller Co., 1146 E. 152nd, Cleveland, oO. 
Ditmar Elec. Co., Brookline, Mass Lavite. See Steward Mfg. Co. Diehl Mfg. Co., Elizabeth, N. J. 
Dudlo Mfg. Co., Div. ef Gene’ le Corp., Fort Wayne. Lavarock. See M. Kirchberger & Co. General Electric Co. Schenectady 
Easton Coil Easton, Pa. Southern Lava Co., Rossville, Ga. EBONITE. See Rubber, Hard. 
Electric Heat Control Co., 5902 Carnegie Ave.. Cleveland. O. Steward Mfg. Co., D. M., Chattanooga, Tenn. ELECTROLYTE See Ch icals, B 
Electrical Coil Winding Co., 2735 Saunders, Camden. Tennessee Burner Mfg. Co., Chattanooga, Tenn. . ; emicals, Battery. 
Electrical Products Mfg. Providence, “a XL. See Tennessee Burner Mfg. Co. ELECTROMAGNETS. See Coils, Finished. 
aes SS ee CORES, RESISTANCE COIL (Refractory ELECTRODES FOR GAS SIGNS — 
Herald Electric Co., 29 East End Ave., New York, N. ¥ Porcelain) American Neon Sign Corp., 549 W. 132nd St., New York, 
Marion Elec. Mfg. Co., 24 Cliff, Jersey City, N. J American Lava Corp., 1425 William, Chattanooga, Tenn Eisle —— i 756 S. 18th N a a 
Modern Elec Mfg. Co., 312 Mulberry, Toledo, Ohio. Colonial Insulator Co., Akron Hisler Electric Corp., 756 §. 13th, Newar 
National Elec High, Nev = £ Crowley & Ce., Henry L., 545 N. Arlington Ave., Eem Manhattan Elecl. Supply Co., 510 Sixth Ave., New York. 
‘ "361 erior Ave., Cleve Orange, N. J. ELECTRODYNAMOMETERS. See Instruments, Laboratery 
ee Repair & Mfg. Co., 9610 Supe Electrical Ref Co., East Palestine, 0 Standard. 
Polymet Mfg. Co.. 599 Broadway, New York, N. = 7 _ Toutnan pete. ee ELEMENTS, Heating. See Units, Rods and Grids. 
» : 1 3 ee 01 ence Co. 
ane een Tal 38 West Pind St, New York, N. Y Hartford Faience Co., Hartford, ENAMELING MACHINES (For Magnet Wire) 
Rome Wire Co. (Div of General Cable ‘Corp.), Rome, N. ¥ Louthan Mfg. Co., E. Live x 3 (See Also Wire Manufacturing Machines). 
Sevisor Magneto Engrg Co.. 397 Phillips, Toledo, O. Stupakoff Laboratories, 6627 Hamilton Ave., Pittsburgh, Pa. American Insulating Machinery Ce., 519 Huntington Ave., 
Stunz & Barron, 210 &. Pratt, Baltimore, Md. Thermal Syndicate, 58 Schenectady Ave., Brooklyn, N. 1 Philadelphia, Pa. 
Toledo Standard Commutator Ce 2242 3 Smead Ave., Toledo, Vitreosil. See Thermal Syndicate. ENGRAVING MACHINES 
Woolley, Inc., W. Douglas, East Liverpool, O. Portable Bench and Pedestal Oufite for Marking Metal. 
Varley hae Wg Magnet Co., 15 ~ saree Place, Jersey COTTON DUCK. See Cloth, Untreated. Brewster Co., Wm., 30 Church, New York, N. Y. 
City J. (Electromagnetic only) COTTON SLEEVING. See Tape, Cotton. Deckel. See Preis & Co., Inc., 
semniaiiaiens COUNTERS, Revolution. Tachometers. Eisler Electric Corp., 756 S. 13th, Newark, N. J. 
Bars. See Bars, Commutator. COUPLINGS, Shaft (Flexible- inouetee) om Base Branders) | . “ 
Cement. See Cement. Comm ator. Ajax Flexible Coupling Co., Westfield, N. + hg Corp., 12 Vestry, “ York, N. Y. 
Dressers. See Stones, Comr«tctor. Bartlett Hayward Co., Baltimore, Md. Gill hograpb. See Brewster Co., Wm. 
Lubricants. See Compounds commutator. Bond Co., Charles, 617 Arch, Philadelphia, Pa Ibert Supply Co., Independence, aon. _ 
New. See Commutators. Brown Engineering Co., 123 N. Third, Reading, Pa. Pr ge amy Cs. OS io N * ay 
aaa. } ng toting At on Gone, ed, - pees Kubber Co., Syracuse, N. Y. els 0., Inc., . Newark, N. J. 
Slotters ee Slotting Machines ‘ools, Commutator alk Corp., Milwaukee, Wis. i 
Slotting Files. See Files, Commutator Siotting Francke. y Smith & Serrell “ae a ee _— 
Seldering Machines. See Seldering Machines, Commutator General Electric Co., Schenectady, N. Y. Eastern Specialty Co., 3551 N. Fifth, Philadelphia, Pa. 
| i cea Penge eer See , glen ih Stch-O-Gravure. See Insuline Corp. of Americ i 
Traine Devies See Tools, C t Trut ak oe. Se ae ce VO par : e General Fabricating Co., 165 Greenwich, New York, Rm. F. 
& Devices. See Tools, Commutator Truing Krone-Seebek Die Casting & Mfg. Co., 2935 W. 47th,  qiobe Mfg. Co., 101 Spokane St., Seattle, Wash. 

A s , Insuline Corp. ef America, rtlandt, New York, N. Y. 
COMMUTATOR ae Pe a 4 i wre Prod Fs 78, (Cort di a Y - - Y 
Derby Commutat Co., Derby. Cenn ss ig ced SS oe New Engla ucts Co., 2 reenwioh, New Yor 
Electric Materials Co. North Kast, Pa. aa eS oo $25 W. Ohio, Chicago, I. Preis & Co., Inc., H. P., 227 Fulton, New York, 

— | ewe wmgy a ee _ Pa Nuttall Wks., of Westinghouse Elec. & Mfg. Co., MeCand- “Sone. Machine Engraving Co., 20%s Woodward Ave., 
COMMUTATOR BRUSHES. See Brushes, Commutator less Ave. & Harrison St., Pittsburgh, Pa. Verichrome Laboratories, 4614 Spring Grove Ave., Cincinnati. 
COMPOSITION PULLEYS. See Pulleys, Composition. pincer ag predic ge gh song as N Wrigat Kadio Co., 114 Exchange, Rockland, Mass. 
COMPOUNDS, Sealing. See Wax and pounds. Webster Mfg. Co., 1856 N- Kostner sas. heen, EYELETS 


CONDENSER UNITS, Refrigerator 
Bush Mfg. Co., Hartford, Conn 
McCord Radiator & Mfg. Co., 
Detroit. Mich. 
Rome-Turney Radiator Co., Rome, N. Y. 
CONDENSERS, Radio. See Radio Circuit Components. 
CONDENSER TUBING. See Tubing, Brass and Copper 


CONNECTORS, Pin-Plug 


Riorelle & BE. Grand ave., 


Klieg! Bros. Universal Electric Stage Ltg. Co, 321 W. 
50th, New York, N. Y. 

CONNECTORS, Wire 

Ideal Commutator Dresser Co., 1039 Park Ave., Sycamore, 
Ill (Solderless-Tapeless). 


CONTACT POINTS. See Points, Contact. 

CONTAINERS, Shipping. See Fibre Board Products. 

CONTROLLERS, Motor 

Allen-Bradley Co., 494 Reed. Milwaukee, Wis. 
5 


Anderson & Co., Jackson Blvd., Chicago, TIL 
Automatic Switch Co., "154 Grand, New York, N. 
~—. i yy H., 1393 Sedgwick Ave., New York. 


Burke Geateelier ' Co., 
B-Q Oil Burner 


1 Lexington Ave., New York. ™. ¥ 
% in, 
Chk Controller Co., 1146 E. 152nd, “Cleveland, O. 


Condit Elec’l Mfg. Corp., 838 Summer St. (South Beswa, 
Boston, Mass. 
Cutler-Hammer Mfg. Co., 1288 St. Paul Ave.. Milwauxee 


Diamond Elecl. Mfg. Co., 1330 N. 16th, Los Angeles, Cal. 
Dinkey. See Elec. Contreller & Mfg. Co. 

E C & M Youngstown. See Electric Controller & Mfg. On. 
Electric Controller & Mfg. Co., 2700 E. 79th, Cleveland, 0. 


Electrite. See Sundh Elec. Co. 

General Electric Co., Scheneetady, N. 

Horni Signal Mfg. Corp., 515 Greenwich, New York 

Industrial Controller Div. of Square D Co., S. Pierce & 
Hanover, Milwaukee, Wis 

Maimin Speed Control Corp., 251 W. 19th, New York 
(Sewing Machines.) 

Monitor Controller Co., 51 Gay, Baltimore, Md. 

Naticnal Electric Controller Co., 5315 Ravenswood Ave. 
Chicago. Ill. 

par. = emagy Specialties Co., 728 8S. Sacramento Blvd. 
Chicago. , 

Resisto. See Allen-Bradley Co. 

Rowan Controller Co., 306 N. Holliday, Baltimore. Md 

Square TD Co.. 6060 Rivard, Detroit. Mich. 

Sundh Elec. Co., Parkhurst St. at Aye. C, Newark, N. J 


Switcholone. 


See Condit Elec. Mfg. Co. 
Thermaload 


See Monitor Controller Co. 


Trumbull Electrie Mfg. Co., Plainville, Cenn 

Uemco. See Union Elec. Mfez. Co. 

Unelco. See Union Elec. Mfg. Co 

Union Elec. Mfg. Co., 934 Juneau Ave., Milwankee, Wis 
Westinghouse Elec. & Mfg. Go., ret Pittsburgh, Pa 

W. K. See Westinghouse Elec. Mfg. Co. 


COPPER. See Brass, Bronze and Copper; also Onstines 


COPPER TUBING. See Tubing, Brass and Copper 
CORD TIPS. See Tips. . 

CORD, Tinsel. See Tinsel Cord & Thread 

CORDS, Extension 

Stupakoff Laboratories, 6627 Hamilton Ave., Pittsburgh, Pa 
CORES, RESISTANCE COIL (Lava) 


American Lava Gorp., 1425 William, Chattanooga, Tenn 
10 


Wood's Co., T. Chambersburg, Pa. 
COVERING MACHINES, WIRE. 

Machines 
CUPS, Grease 
Bowen Products Corp., Auburn, New York. 
Gits Bros. Mfg. Co., 1960 S. Kilbourn Ave., 
Lunkenheimer Co., Cincinnati, Ohio. 
CUPS, Oil 
Gits Bros. Mfg. Co., 1960 S. Kilbourn Ave., 
CUT OUTS, Battery. See Switches, Battery. 
CUTTING OUTFITS, Metal. See Welding and Cuttings 


Outfits. 
CRANES, Floer. See Lifts, Armature. 
CRYSTALS, Chandelier 

Crystals, Prisms, Beads, Chains, Fringes 
Crystal Venezia. See Harrison & Co., -— = 
Friedlaender Co., 49 W. 23rd, New York, N. 
Harrison & Co., Arthur, 561 W. Washington Bivd., Chicago 
ees. , Shutz & Co., 268 4th Ave., New York, N. Y 


(Fring 
Nelson Bend Co., 15 W. 387th, New — . _Y. (Importer. ) 
112 W. 4th, New Yor 


Rialto Import Co., 
Schwartz Lighting pee Wks., 1341 Noble, Philadetphie 
Wyle & Bros., J E. 27th, New York : 4 
CURRENT INDICATORS. See Instruments, Pocket 
DASHBOARD METERS. See Instruments, Portable ane 
Switchboard. 
DECALCOMANIA 
Meyercord Co., 120 S. La Salle, Chicago, Il. 
Novar. See Palm Fechteler & Co. 
Palm FPechteler & Co., 67 Sth Ave., New York, N. Y. 
DIALS 
Radio (Metal). See Radio Muntings. 
Radio (Molded). See Radie Molded Parts. 
Enameled. See Dials, Ename'ed. 
DIALS, Enameled 
Whittier Co., Horace R., Pequabuck, Conn. 
DIAPHRAGM, Cloth. See Cloth. Untreated. 
DIE CASTINGS. See Castings, Die. 
DIE MAKERS. See Dies, Die Makers. 
DIE SETS 
Baumbach Mfg. Co., 
Danly 


See Wire Manufacturing 


Chicago, Ill. 


Chicago, Ill 


1810 Kilbourn 
Machine Specialties, Inc., 2104 
eago, IIL. 

DIES, Pipe. See Stocks, 
DIES. DIE MAKERS 
Beaver Mfg. ©o., 625 N. Third, Newark, N. J. 
Eureka Tool & Machine Co., 42 Walnut, oe N. J. 
Mareck & Nebel, 255 Greenwich, New York, N. Y. 
DISCS, Armature 


Steel Discs, Laminations, and Segments for Motors and 
Transformers. 


American Stamping Co., 978 E. 64th, Cleveland, O. 

Gleveland Armature Works, 4732 St., Clair Ave.. Cleveland 

Hercules Elec. Steel Corp., 145 Lafa¥ette, New Youk, N. Y 

Tamtnation Stamping Co., 764 Wigdsor, Hartford, _ 

Willor Mfg. Corp., 117 "Mercer, Kew York, N. 

DRAWING MACHINES, WIRE. See Wire atten 
ines 


onive SCREWS. Seo Screws, Drive. 
DRIVES. CHAIN. See Chain, Power Transmissien. 
un 


Ave., Chicago, Jil. 
8. 


52nd Ave., Chi- 
Dies and Reamers. 


Platt Bros. & Co., Waterbury, Conn. 

Waterbury Brass Goods Co., Waterbury, Conn. 
Waterbury Button Co., 835 8. Main, Waterbury, Conn. 
FABRIC, Radio Grill. See Cloth, Untreated. 
FABRIC SHADES. See Shades, Fabric. 


FAN BLADES. See Blades, Fan. 
FEET, Feit 

Brawley, T. R., 279 20th, Brooklyn, N. Y. 
FELT 


Advance Felt & Cutting Co., 
American Felt Co., 211 Congress, Bone, Mass. 
Booth Felt Co., 460 18th, Brooklyn, N. Y 
Brawley, T. R.. 279 20th, Brooklyn, N. 
Western Felt Wks., 4029 Ogden Ave.. 


FERRULES 

Chase Brass & Copper Co., Waterbury, Conn. 

Clark Metal Products, 490 Hancock Ave., Bridgeport, Cena 
Grammes & Sons, Inc., L. F., Allentown, Pa. 
Massachusetts Machine Shop, Inc., Boston, Mass. 
Patton-MacGuyer Co., Providence. R. I. 

Platt Bros. & Co., Waterbury, Conn. 

Risdon Mfg. Co., Naugatuck, nn. 

Scovill Mfg. Co., 99 Mill, Waterbury, Conn. 
Waterbury Brass Goods Carp. , Waterbury, Conn. 
Waterbury Button Co., aterb Conn. 


FIBRE BOARD PRODUCTS (Solid and Cor- 
rugated) 
ay Cp of America, 111 W. Washington, Dept. 3 


icage, 

Mid-West Box Co., 111 W. Washington, Chicago. 
Serton Mfg. Corp., 59 E. Madison, Chicago, NL 
FIBER CANDLES. See Candles, Fixture. 
FIBRE GEARS. See Gears and Pinions, 

Paper. See Cloth and Paper. 

Radio Panels. See Radio Molded Parts. 

Shipping Containers See Fibre 

Vulcanized. See Fibre, Vulcanized. 
FIBRE, Phenol 

Moisture Proof; Sheet, Rod, Tubes. 
Armite. See Spaulding Fibre Co. 
Bakelite-Dilecto. See Continental Fibre Co. 
Campbell Fibre Co., Heather Ave., Stanton, Del. 
Campbellite. See Campbell Fibre Co 
Celoron Co., Div. of Continental-Diamond 

Bridgeport. Pe 
Continental-Diamond 


609 W. Lake, Chicago. 


‘Chicago, Ml. 


Composition 


Fibre Co. 


Fibre Co., Bridgeport, Pa. 


broe Insulation Co.. 245 Lincoln Ave., Valparaiso, Ind 
Formica Insulation Co., 4626 Spring Grove Ave., Cin- 
cinnati, O 
Franklin Fibre Specialty Co., Wilmington, Del, 
Micarta. See Westinghouse Elec. } 0. 
National Vuleanized Fibre Co, Wilmington. Del 
Phenolite. See National Vulcanized Fihre Co 
Spaulding Fibre Co., Tonawanda, N. Y. 
Synthane rp., Oaks, Pa. 
Vut-Cot. “See National Vulcanized Fibre Co 
Geebour Elec. & Mfg. Co.. East Pittsburgh. Pa 
FIBRE, Vulcanized 
Sheet Rod, Tube. Horn, Fibre, Bushings, Washers 
Cleats, Scréw Machine ProBacts 8. 
8B ine bre  P: Co., 1402 Walnut &., Wiu- 
ngton, Del. 
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PRECISION 





HE success of your moldings lies in your 
own control far beyond the reach of design 


and application. 


Should you require a new shaft for your most 
important golf club—would you simply specify 
material and dimensions and depend upon get- 
ting 2 superlative shaft from any chance club- 


maker? You would not. 


And in getting the kind of moldings that you 
must have, your safest course is to select a mold- 
ing plant of known and demonstrated outstand- 


ing ability. 


In arranging for International molding serv- 
ice you make certain of this. A service backed 
by experience in its own right that is almost as 
old as molding itself. Experience, too, that is 
as broad as the whole range of molding activity. 
Added to this, the best of modern equipment 
and year-’round geared-up full capacity produc- 
tion for the largest and most exacting users of 


moldings. 





MOLDERS OF BAKELITE AND SHELLAC COMPOSITION 


INTERNATIONAL INSULATING CORPORATION 


ESTABLISHED 1875 


Division of The General Industries Co. 


ELYRIA, OHIO 
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FIBRE, Vulcanized—Continued 

Conite. See Continental-Diamond Fibre Co. 
Continental-Diamond Fibre Co., Bridgeport, 
Delaware Hard Fibre Co., Wilmington, Vei 
Diamond F. See Continental-Diamond Fibre 
Kgyptian. See Delaware Hard Fivre Co 
Electrosote. See Pantasote Co. 

Fibro Products Co., New Bedford, Mass. 
Franklin Fibre Specialty Co., Wiimu igton, 
Fyberoid. See Wilmington Fibre Specialty 
Independent Lavoratories, 50 E. 42nd, 
[ten Fibre Co., 5403 Bower Ave., 
Leatheroid. See Rogers Fibre Co. 
Lincoln Fibre & Specialty Co., Newport, 
National Vulcanized Fibre Co., 
Ohmoid. See Wilmington 
Pantasote Co., Inc., 
Peerless see National Vulcanized Fibre Co. 
Kigers Fibre Co., 210 Lincoln, Boston, Mass. 
Spaulding Fibre Co., Tonawanda, N. Y. 
Standard Fibre Products Co., 
Vul-Cot 
Vuilcawood. 


Co. 


Del. 
Fibre Specialty 


36 Pleasant, 
See National Vulcanized Fibre Co. 
See Continental-Diamond Fibre 


FIBRE WASHERS. See Fibre. 


Wilmington, Del 
Co. 
250 Park Ave., New York, N. 


Co 
Wilmington Fibre Specialty Co., Wilmington Dei 


Pa. 


Co 


Del 


New York, 
Cleveland, O. 


N. 


x. 


Y 


Watertown, Mass 


FIELD COILS. See Coils, Finished. 
FILAMENTS, Incandescent Lamp 
Cohn, Sigmund, 44 Gold, New York, N. 
Conneway tilec. Laboratories, 406 Jefferson a Hoboken. 
Filament Supply Co., 1317 Willow Ave., _ Hoboken, N. 2 
Gilby Wire Co., tivers ide Aye. a N. J 
National-Harris Wire Co. Verona ‘ Newark, N. J 
Suter & Nuetzi, 3709% Te al Ave., igunhemee. Wis 
Vacuum Tube Products, Steneck Trust Bldg , Hoboken, N. J 
Volkmar & Sons, 187 Sylvan Ave., Newark, N 

(Lead-in- Welds.) 
FILES, Commutator Slotting 
Ideal Commutator Dresser Co., 1039 Park, Sycamo tl 
Martindale Electric Co., 1262 W. Fourtl Cleveland, O 


FISH PAPER. See Cloth and Paper 
FITTINGS, Fixture. See Fixture Fittings 
FIXTURE CANDLES. See Candles, Fixture 
FIXTURE CHAIN. See Chain, Fixture 
FIXTURE. Cellars. See Fixture Fittings 


FIXTURE FITTINGS 


Bowl Holders 
Brass Fittings 
Canopies 
Collars 

Crow Feet 

Finials (Brass, 
FIAMBOTS 2 cccccccvccccccecccccsececeees 
Hickies, 
Hickies, 
Hooks, 
Hooks, Iron 
Iron Fittings 
Loops, Brass 
awe. Iron 





Rin. 

Shade Holders 
BINS. nccccccccccccensesessscses 
Spinnings 
Stampings 
Stems 


Acme Lighting Products, _ 


Glass and Porcelain)...Se 










Ave., Cleveland, O. 
American Chain Go. 

(Loops and Rings.) ......ccececeeeccccesees a 
American Ring Co. Waterbury, Conn. (Candle.) .. .. 
Appleton Electric Co., 1703 Wellington Ave., 

Chicago, TNL. .ccccccccccccccccccccccseccses 
Arco. See American Ring Co. 


Arrow Electrie Division of Arrow- ee & 

Hegeman Elec. Co., Hartford, Conn. ° s 
Artoloid. See Great Eastern Brass Wks., “Ine. 

Art Metal Co., 3721 Dayton, caociend. oO. 
Banlite. See East Side Metal Spinning Co. 

Banner. See Plume & Atwood Mfg. Co 

Barton Brass Wks., 3627 Superior, Detroit.. B 
Belmet See B. & L. Metal Stamping Co 

Bloch Bros., 88 Walker, New York....... BD ae 
Brandt Mfg. Co., 3727 Gratiot Ave., Detroit.  w« 
Braun, J. G., 609 S. Pauline, Chicago, Til. 

(Pressed Ornaments.) ......--2--2+0--00es B I 
B. & L. Metal Stamping Co., 250 Moo 

Brooklyn, N. (Also Combination Wall 

Bracket Hanger.) IE SEO ee fe! 
Cambridge Brass Ce., Cambridge, Mass.. ae 
Chase Brace & Copper Co.. Waterburv, Conn. B 
Chatham Metal Spinning & Stamping Corp., 

128 Mott, New York, a , EER Ee B I 
Cleanezy See Dunlap 
Colonial Stamping Co., Brill St. & Passaic Ave., 

Peewmerk, Bi. J. vccccscvccinseccsions Be. 
Crescent Brass Mfg. Co., Reading, Va a Se 
Crouse-Hinds, Solvay Sta., Syracuse, N. Y.. or 
Diamond Needle & Mfg. Co., Torrington, Conn. 

OD |. ei dunnnasSasscbecrSeneecas nines: es I 
Dunlap Co., John, Carnegie, Pa.........- ae 
East Side Metal Spinning Co., 451 Greenwich, 

a oe a Ferry B 
Eureka Tin Ware Mfg. Co., 1385 W. 20th, New 

York, D,. _ se seocseencesegeeessessncenece oe ee 
E-Z Up. See Plume & Atwood Mfg. Co. 

Faries Mfg. Co., Decatur, Ill............+- o BT 
Flaherty Co., at. — Clinton, Chicago.. .. I 
Fralick Co., .. 15 8. Clinton, Chicago... .. I 
Franklin cs Foundry Co., —eppaanes Pieces B se 
Friedley-Yoehardt Co., Chicago.............+. B 
Grabler Mfg. Co., 6565 Broadway, 8. E., Cleve- 

BE, TD a kcccicpecncsntstscesusssecasneeen « os 
Great Eastern Brass Wks.. Inc., 182 Grand, 

New York, N. (Spindles). 

Hart & Hegeman, Div. of Arrow-Hart & Hege- 

man Elec. Co., Hartford, Conn.........s.+02 e+ «+ 
Incandescent Supply Co., 468 West Broadway, 

Pe TORK. Bi. T.. ccccnconnconsccsoececescess B 
Isco. See Incandescent Supply Co. 

Jiffy. See White Mfg. Co., J. H. 
Kwikon. See Fralick Co., 8S. R. 
Takin. See Thomas & Betts Co. 
Liberty Brass Turning Co., 88 Walker, New 

Ws Es scebesaknconhssasnunsesis I 
Liberty Iron at 2g & Nipple a * Greene, 

New Yo Resanssecnsons ° cevcssece BT 
Liberty Machine Co., Wauwatosa, oir B I 
Light Metal Stamping Co., 310 isin “st. West 

New Ok, MN. TJocccccce ee ee 
L & K Mfg. Co. 440° ‘Adetvht. “Brockiyn, ‘N.Y 
L. & W. Brass Wks., 361 W. Superior, rpms 
Madelite. “See Belson Mfe Co. 
M&S , Co.. 1527 Niagara Ave., Buf- 

falo, “x. Ki. awssGihoandiveeestaswancaw T 


Electrical Manufactur 
Meta. Products Co., 210 Canal, New York.... B 
Metro Iron Ornament Co., 191 Christie, New 

Souk, Me. oR, seecekhescugacssaceesaens iu Jae 
Metropolitan-Columbia Mfg. Co., 714 “Metropolitan 

Ave., Brooklyn, N. Y..ccccrscccccccccseses Das nb es 
Midwest Elec. Co., 1639 Wainut, Chicago, Ill. B aces 
Mid-West Chandelier Co., 14th & epee Sta, 

Kansas City, Mo........+..- cece B ee 
Michell-Vance Co., 70 Washington, | Brooklyn, s 
Monarch. "See Perfeclite Co. 

Murlin Mfg. Co., Philadelphia, Pa........... B I ‘ 
National Electric ‘Products Corp., Pittsburgh, Pa : 

CSLUGS.) = creer sceveccccss . 
New tra Elec. Mfg. Co., 

N. E Cleveland, O _H 
New Wrinkle See Bryant Elec. Co. 

New York Brass Turning aad 563 reread 

New = sesece 
Nobolt. i, 

N. W. Cleat Receptacie Bra ket, 2437 N. 29th, 

Philadeiphia, Pa. pS06snewee ceeecs Siewaysw ome 
Onli. See Perfeclite Co. 

Pass & Seymour, Solvay Sta., Syracuse, N. Y. B .. 5 
Perfeclite Co., 1457 E. 40th, Cleveland....... .. ee 
Pittsburgh Valve & Fittings Co., Barberton, O... 1 
Plume & Atwood Mfg. Co., Waterbury, Conn. B .. 8S H 
Plumwood. See Plume & Atwood Mfg. Co 

Plymouth See Vester Sons, Alfred. 

Products Machine Co., Bridgeport, Conn........ B oc 00 ce 
Reading Brass ene, 141 Schiller, Reading, l’a. b 1 os 
Ribaysen Mfg. Co., 952 W. Lake, Chicago, Ill. B ...... 
Rodale Mfg. Co., oo Hudson, New York.. ss ee 
Sandow Tool Co., 1440 Bway, New York, N. 5. SS ge 
Scovill Mfg. Co., Waterbury, Conn............ B 1 ‘ 
Simpalite. See Sprecher Mfg. Co., P. W. 

Simplex. See Plume & Atwood Mtg Co. 

Springfast. See Plume & Atwood Mfg. Co. 

Square-G. See Grabier Mfg. Co. 

Standard Snap-Lite Corp., 504 Jackson Ave., 

Long Island City, N. Y.......sees00- B se 
Standard ~~ ee Co., 128 Mott, "New 

York, o Ke. cecceeseccescooseccsssecooseses B 
Star. See Perteciite’ Co. 

Star. See Steel City Elee. Co. 

Steel City Elec. Co., Pittsburgh, Pa....... Ri 
Steele & Johnson Mfg. “o., Waterbury. Conn. S.. se 
Stembridge & Brandt, 29 S. Clinton, Chicago 

Bl; CWCRRE BD ao sunwhd occas nenccestus B er: 
oon potceins & Stamping Wks., 476 Broome, Nes 
T. & B. See Thomas & Betts Co. 

Thomas & Betts Co., 63 Vesey, New York...... I 
Uno. See Bryant Elec. Co., also Crouse-Hinds, 
also General Elec. Co., also Hart & Hegeman 
Vee. Co., also Pass & Seymour. 
United. See L & K Mfg. Co. 
United Metal Spinning Co., 440 Adelphi, 
a ie rrr rrr er rer 








B 
Vester, Sons, Alfred, 5 Mason, Providence, BR. I. B 


Victor. See Plume & Atwood Mfg. Co. 

Virden, Div. of Gill-Virden Co., 6108 Longfellow 
Ave., Cleveland, O....ccccscccccccscesccese B 

Walden Tool & Metal Mfg. Co., New Haven 
COMM. nn 0 0's'6:00 45.0500 0:0:00.00056086600058 08 eee 

Wameco. See Waterbury Metal Wares Co. 

Waterbury Co., Waterbury, Conn.............. B 


Waterbury Metal Wares Co., Waterbury, Conn. .. ee” ee 
Weber Brass Co., Whitney Power Block, Cleve- 
land, O B 





White Diamond. See White Mfg. Co.. J. H. 
Ww! ite Mite z. Co., J. H., 79 Madison Ave., New 

RM Iso echihcretee eri pessabaeseuaaesenas es ae 
Wilhite Machine Wk 

geles. > PR eae ° B. 





FLASH ERS, Sign 


— Flashers, Thermal Flashers, 

lugs. 

Ajax. See Reynolds Spring Co. 

A. & W. See General Outdoor Adv. Co. 

Angelus. See Electric Sign Flasher Corp. 

Betts, Inc., James H., 1393 Sedgwick Ave., New York 
(Motor Flashers, Thermal Flashers, Flashing Sockets and 


Betts & Betts Corp., 645 W. 48rd, New York, z. 
(Motor Flashers.) (Thermal Flashers.) Flashing Plugs 
California Sign Flasher Co., 280 Guttenberg, San Francisco 


Flashing Sockets end 


Cal. 
Commercial Elec. Co., 1203 E. Grant, Portland, Ore. 


Cramblet Engineering Div. of Time-O-Stat Controls Co., 
286 Milwaukee, Milwaukee, Wis. 

Diamond. See General Appliance Corp. 

Dominic. See Kala-Flasher Co. 

Eagle Elec. Mfg. Co., 59 Hall, Brooklyn, N. Y. 


Eleetric Signal Corp., 406 Fourth Ave., Seattle, Wash. 

Electric Sign Flasher Corp., 1826 W. 9th, Los Angeles, Cal. 

Figuregram. See Reynolds Electric Co. 

Flash O-Lite. See Betts, Inc., James H. 

Flip-Flop. See Betts, Inc., James H. 

jem Engineering Co., Hempstead, N. Y. 

Gacor See Generali Appliance Corp 

General Appliance Corp., 120 8th, San Francisco, Cal 
(Flasher Button.) 


General Controler Co., 200 E. First, Dayten, O. 
Grazier Elec’] Products Co., Johnstown, Pa. 
Horni Signal Mfg. Co., 516 Greenwich, New York, N. Y. 


Jimbetts. See Betts, 
Kela-Flasher Co., 34 
Killark 


Inc » James H 

4 N. Church, Kalamazoo, Mich 

See Betts & Betts Corp. 

Kontroler. See General Controler Co. 

Mercury. See Betts, Inc., James 

Opalume Sign System, Battle Creek, Mich. 

Phe!ps Elec. Co., 29 8. ae a Jame In. 

Phoenix Products — Phoen 

Presto Products Ce., ‘ys University + New York, N. Y 
(Sockets and Plugs. 

Reco. See Reynolds ‘Tle. Co. 

Reynolds Elec. Co., 2650 W. Congress, 

Reynolds Spring Co., Jackson, Mich. 

Rodale Mfg. Co., 200 Hudson, New York, N. Y. 

Ryan. See Phoenix Products Co. 

Skedoodle. See Phelps Elec. Co. 

Sokit. See Betts, Inc., James H. 

Thermo-Wynk. See Betts & Betts Corp. 

Vacu. See Betts & Betts Corp. 

Veebar. See Betts, Inc., James H. 

Way, Eugene W., Seattle, Wash. 

Wood Electric Co.,.C. D., 565 Broadway, New York WN. Y 

Woodwin. See Wood Elec. Co., C. D. 

Wynk-A-Lyte. See Retts & Betts Corp. 

FLASHLIGHT LENSES. See Lenses. 

FLEXIBLE ARMS. See Tubing. Flerible Metallic. 

FLEXIBLE LEADS, Commutater Brush. See Brushes, Com- 
mutator 

FLEXIBLE SHAFT MACHINES 
(For shafting. See Tubing. Flexible Metallic.) 

Strand & Co.. N. A., 5001 N. Lincoln, Chicago. 

FORGINGS, Non-Ferrous 

Scovill Mfg. Co., Waterbury, Conn. 

Yea 


(Motorless) 


Chicage, Ill. 


mM 


ing 





Vol. 4, No. 1 


FORMS, Coil Winding 
Armature Coil Equipment Co., 
land, O. 
Comstock Mfg. Co., Wilkes-Barre, Pa. 
Master. See Armature Coil Equipment Co. 
FORMS, Wire 
forms and Frames for Shade Holders and Shades: Bend 


ing, Welding, Forming 
American Specialty Mfg. 165 Holland Bridge 
23rd, New York, N. Y¥ 


port, Conn. 
Arrow Wire Frame Corp., 344 E. 
Waterbury, Conn. 
154 kK. 23rd, New York, N. Y. 


Blake & Johnson Co., 
cord and plug.) 


Central Wire Frame Co., 
Chelsea Wire Wks., 675 Hudson, New York, mm = 


2415 Forestdale Ave., Cleve 


So. . Ave., 


(Complete with socket, 


say Metal Products Inc., 490 Hancock Ave., Bridgepor 
City Wire Frame Co., 2025 S. Michigan Ave., Chicago 
tilectro Weld Co., 70 Mumue. Lynn. Mass 

Fischer Spring Co., Chas., 238 Kent Ave., Brookiyn, N. Y 
Grammes & Sons, Inc., L. F., Allentown, Pa 

Hubbard spring Co., M. D., Pontiac, Mich 

Hunter Pressea S.eel Co., Lansdale, Pa. 


Jeschke Wire Specialty Wks., 
Krischer’s Mfg. Co., 255 Calyer, Brooklyn N Y 
Manhattan Wire Products Co., 398 First Ave., 
Murray Hill Wire Frame Co., 3l4 «. sznd, 


Crawfordsville, Ind 


New York 
New York, N. 1 


Roebling’s Sons Co., John A., Trenton, N. J. 
Steinen & Co., 297 Washington, Newark, N. J. 
Watral & Sons, 133 E. 16th, New York, N. Y. 


Young Industries, Inc., L. A., Detroit, Mich. 
FRAMES, Wire. See Forms, Wire. 
FRICTION TAPE. See Tape, Rubber 
FRINGE. Chandelier. See Crystals. 
FUSE CLIPS 
Sherman Mfg. Co., H. B., Battle Creek, Mich 
Waterbury Brass Goods Co., Waterbury, Conn. 
FUSE TESTERS. See Testers, Fuse and Circuit 
FUSES AND FUSE WIRE K 
— 


and Friction 
Chandelier 


Now Refillable 

Refillable ..... 

Open Link . 

Fuse Wire . 

acme Elec. 

Ave., 
arkless. See Economy Fuse Mfg. Co. 

Arrow Electric Div. of Arrow-Hart & Hege- 


m 
PAVG< 


oc 





man Elec. Co., Hartford, Conn............ PR 
Automatic Elec. Iron & Fuse Co., 215 8 

American, Philadelphia, Pa..............- P 
Blue Ribbon. See Royal Elec. Co 
Buss. See Bussman Mfg. Co. 

Bussmann Mfg. Co., University & Jefferson 

Ave., GR. TOUS conceccccecccsescsss CPNBO 
Chase-Shawmut Co., Newburyport. Mass... C P N RO 
Clearsite. See Economy Fuse & Mfg. Co. 

Clear-Top. See Trico Fuse Mfg. “o. 
Colortop. See Trico Fuse Mfg. Co. 
Colt’s Patent Fire Arms Mfg. Co., Hartford, 

Comm. (AutomeRile) § ....ccccccccccccess Cc i Orr 
Cote Bros. Mfg. Co., 182 W. Lake, Chicago C P .. R.. 
Crystal. See Royal Elec. Co. 

Daum Fuse & Elec. Mfg. Co., 1157 Hodg 


Kies, Pittsburgha ...ccccccccccscssceces 2 ex R 
D. & W. See Graybar Electric Co 
Economy Fuse & Mfg. Co., 2717 Greenview 

Ave., Chicago, 1 
Eco. See Economy Fuse & Mfg. Co. 
Electric Fuseguard Co., Charlottesville, Va.. C P N R 
Elliott Electrie Co., Shreveport, La : 


Sem. See Chicago-Jefferson Fuse & Flectric 
General Elec. Co., Merchandise Dept., Bridge 

DOKt, GOR. . vices scecceccstscesnecccs crn R,® 
Grayvar Electric Co., Graybar Blidg., Lexing- 

ton Ave. and 43rd St., New York, N. Y. ¢ 
Great Western Fuse Co., 415 Lexington Ave., 

we a A ST rere Ss R 
H. & H. See Hart. = Hegeman. 
lIiart & Hegeman, Div. of Arrow-Hart & 

Hegeman Elec. Co., Hartford, Conn...... ee a 
Hudson Wire Co., Ossining, N. Y.........- 0 
Kantark. See Trieo Fuse Mfg. Co. 

Kirkman Engrg. Co., 1 Dominick St., New 

Bis.. Sh: Mis pehhsdtvwiens Kean ncccencess PN 0 
Littelfuse Lepethaties 1772 Wilson Ave., 

Chicago, Till. (Low Capacity, Glass En- 

closed, 025 to 2 Amp.) a 
Monarch Fuse Co., 116 E. First, Jamestown 

SS rrr ( N R 
National. See Economy Fuse & Mfg. "Co. 
Noark. See Colt’s Patent Fire Arms Site, Co 
Pierce Renewable wines Inc., 752 Main, 

Buffalo, N. Vuccccccccccccccecece stvese CF R 
Platt Bros. & Co., *"Waterbu: ury, Conn oe oO 
Powell, F. W., 119 W. Ohio, Pittsburgh.. .. P |. R 
Ree-Nu-It Elec. Co.. New Bedford, Mass.. C P .. R 
Rochester Re- Mi Fuse Co., 402° Cottage. 

MENT, TR. Basncccvesicecectsscececes S25: ae 
Royal Elec. Co.. Sas “Station, mem... PW. 
Shawmut. See Chase-Shawmut Co. 

Simplicity. See Cote Bros. Mfg. Co. 
Six-in-One. See Industrial Engrg. o. 
Star Fuse Co.. 235 Canal, New York, N. Y. C R 
Trico Fuse Mfg. Co., 1001 Mek inley Ave., 
DE ch cateninking Se aee woe ences 6.4% CTs 
See Chicago-Jefferson ‘Fuse & Electric 
“VANIZING 


Cattte & Bros., Joseph P., Gaul and Letterly Sts.. Phils- 
delphia, Pa. 


GALVANOMETERS.. 
ard 


GAS, Inert 

Heiium ©o., Louisville, Kv 

Palatine Industrial (o., 111 Fifth Axe 
Weber, Alfred, 5 Union Square, New York 
GAS SIGN ELECTRODES. See Electrodes for 
Gas Signs 

GASKETS, Rubber 

Gutta Percha & Rubber Mfg. Co.. 15 Park Row, New York. 
Canfield Rubber Co., Bridgeport, Conn. 

GAUZE BRUSHES, Wire. See Rrushes, Commutator 
GEARS, Fibre. See Gears and Pinions, Composition 
GEARS (Speed Changing pa 

Cleveland Worm & Gear Co.. Cleveland, 
Cullman Wheel (o.. 1346 Altgild. Culceae, Tl. 
De Laval Steam Turbine Co., Trenton, N. J. 
Falk Corp., Milwaukee, Wis 

| aaog Birmingham Co., 344 Vielcan, Buffalo, 
Foote Gear & Machine Co., 215 N. Curtis, 

Gears & Forgings, Inc., Cleveland. Ohio. 

Grant Gear Works, Boston. Mass 


See Instruments, Laboratery Stand- 


New Vork N.Y 
| ame 


Ohio 


me 
Chicago, 10 


James Mfg. Co., D. . Chicago, IM 
Janette Mfg. Co.. 556 W. Monroe, Chicago, Ill. 
Tones Fdy. & Machine Co. ™m 


»_W. A., Chicago, 
Y. 


Lipe, W. C., Syracuse, N. 
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THE SCRANTON BUTTON CO. 


Plants at SCRANTON, PA., and AUBURN, N. Y. 


NEW YORK, N. Y SCRANTON, PA lain offices and 
50 Union Square 419 Cherry St blant. 
CLEVELAND, O CHICAGO, ILI Scranton, Pa. 


July, 1929 





4900 Euclid Bldg. 


SCRANTON 
MOULDS 


retained 
always 


sured and renewed, if 


necessar 
ditional 


the customer unless 
otherwise agreed. 
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Barking up 
the right tree 


If you have concluded that you’ve gotten your plastic prob- 
lem treed, and you’re ready to close in on it, take a careful 
look at the tree, and make sure it’s the right one. 


Sometimes you get the wrong material or the wrong methods, 
or unsuitable facilities for your particular job. By barking 
up the right tree now you'll save time. 


What we want you to do is to consider Scranton, and see if 
we haven’t the right answer for you. Our plants are the 
largest and newest-equipped in the world; and many years of 
varied moulding experience have matured our judgment. 


From mould to finished casting, Scranton artisans maintain the 
highest standards of uniformity, accuracy and finish, in Bake- 
lite, Lacanite and Phenolic. Our staff will be glad to consult 
with you, and help you to a logical and economical solution 
of your moulding needs. 





645 Washington Boul 





DETROIT, MICH 
114 East Lawn Ave 
AUBURN, N. Y. 
40 Washington St 





by us are 
repaired, in- 


y, without ad- 
expense to 


- largestand - 
‘newest-equipped- 
“moulding plants . 


eee 

















92 


GEARS (Speed Changing Units)—-Continued 

Nuttall Wks f Westinghouse Elec. & Mfg. Co., McCand 
less Ave. & Harrison St., Pittsburgh, Pa 

Palmer-Kee Co., Detroit, Mien 

Ohio Gear Co., 1333 E. 179th, Cleveland, Ohio. 

— Machine & Gear Uo., iZo Circuit Ave.. Springfleld 


Ma: 

Philadelph ia Gear Works, Richmond and Tioga Sts., Phila- 
delphia, Pa. 

Smith. Winfield H., 

GEARS, Worm 

Albaugh-Dover Mfg. Co., Chicago, II}. 

Cleveiand Worm & Gear Co., Cleveland, Ohio. 

Colburn Gear & Mfg. Cx (Norfolk Downs), Quincy, 

Ohio Gear Co., 1 E. 179th, Cleveland, Ohio. 

Philadelphia Gear Works, Richmond and Tioga Sts., 
delphia, Pa. 


GEARS AND PINIONS. Composition 

Chicago Stock Gear Wks., 105 S. Jefferson, Chicago, IIl. 

Celoron Co., Div of Continental-Diamond Fibre Co., 
sridgeport, Pa 

Continental-Diamond Fibre 

Delaware Hard Fibre Co., Wilmington, Delaware. 

Fabroil See General Elec. Co 

Foote Bros. Gear & Machine Co., 215 N 

Franklin Fibre Specialty Co., Wilmington, 

General Electric Co., Schenectady, N. Y. 

Medart Co., St. Louis, Mo. 

Micarta. See Westinghouse Elec. & Mfg. Co. 

National Vuleanized Fibre Co.. Wilmington, Del 

Ohio Gear Co., 1: z. 179th St., Cleveland, Ohio. 

terkins Machine & Gear Co., 125 Cireuit Ave., 
field, Mass. 

Stahl Gear Co., 1390 E. 40th, Cleveland, Ohio 

Stranahan Gear Co., Philadelphia, Pa. 

Textoil. See General Electric Co. 

Textolite. See General Electric Co. 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

GEARS AND PINIONS, Iron and Steel 


Springville, N. Y 


Mass 
Phila- 


Co., Bridgeport, Pa. 


Curtis, 
Del 


Chicago, 


Spring- 


Earle Gear & Machine Co., Wayne Junction, Philadelphia 
Falk Corp., Milwaukee, Wis. 

Gears & Forgings, Inc., Cleveland, Ohio 

Grant Gear Works, Boston, ass. 

James Mfg. Co., D. O., Chicago, Il. 

Medart Co., St. Louis, Mo. 


Meisel Bros. Mfg. Co., 
Ohio Gear Co., 1333 E 


944 Dorchester Ave., 
179th St., Cleveland, 


Boston, Mass. 
Ohio 


Perkins Machine & Gear Co., 120 Circuit Ave., Spring- 
field, Maas. 

Permag. See Perkins Machine 

Tool. Steel Gear & Pinion Co.. Cincinnati. Ohie. 

GEARS AND PINIONS, Rawhide 

Chicago Rawhide Mfg. Co., Chicage, Ill 


1313 Elston _Ave., 
Gerdes & Co., 50 Church, New York, be” 
Syracuse Rawhide Mfg. Co., Syracuse, Y. 
Western Rawhide & Belting Co. am, Wis. 
GENERATORS, Electroplating. See Plating Generators 
GLASS BULBS. See Bulbs, Glass. 

GLASS CANDLES. See Candles, Fixture. 

GLASS LETTERS. See Letters, Sign. 

GLASS for Electrical Purposes 

Corning Glass Wks., Corning, N. 

Pyrex. See Corning Glass Wks. 


GLASSWARE 


Alba. See Macbeth-Evans Glass Co. 

Amazon. See Gleason-Tiebout —¥ 3 0. 

Amelites. ~_" Consolidated Lamp & Giase Co. 

Apollo. See Gillinder Bres., Inc. 

Ardmore. See Jeannette Shade & Novelty Co. 

Aurene. See Corning Glass Co. 

Aurora. See Consolidated Lamp & Glass Co. 

Bayley Sons, anderveer, Brooklyn, N. 

Beaumont Co., Morgantown, 7 ao 

Bellova. See McFaddin & Co., 

Blanco. See Gleason- Tiebout ‘Gin Co. 

Berylite. See Plaut & Co., L. 

Bostock, Rhodes & Co., 11 N. Moore, New York, N. Y 
Camia. See Gleason-Tiebout Glass Co. 

Carara. See Gleason-Tiebout Glass Co. 

Celestialite. See Gleason-Tiebout Glass Co 

Chesler & Sons Co., J., 45 Varick Ave., Brooklyn, N. Y 
Clearcut. See Ivanhoe Division of Miller Co. 

Colcite. See Corning Glass Co. 


Consolidated Lamp & Glass Co., Coraopolis, 
Cora. See Consolidated Lamp & Glass Co. 
Cora-Lites. See Consolidated Lamp & Glass Co. 
Corning Glass Co., Corning, N. 

Cremax. See Macbeth-Evans Glass Co. 

Crystal. See Phoenix Glass Co. 

Daylite. See Wells Glass Co. 

Delica-White. See Kopp Glass, Inc 

Druid. See Ivanhoe Division of Miller Co 
Eagle Mfg. Co., Wellsburg, W. 

Emeralite. See McFaddin, H. G 

Equalite. See Bayley & Sons. 

Erskine Glass & Mfg. Co., Wellsburg, W. Va. 
Federal Light & Lens Corp., Star City, W. Va. 
Florentine. See Gleason-Tiebout Glass Co. 

Genco. See Ivanhoe Division of Miller Co. 
Gillinder Bros., Inc., Port Jervis, N. Y. 
Gillinder & Sons, Ine., Philadelphia, » 
Gleason-Tiebout Glass Co., 99 Commercial, 


Pa 


Brooklyn, N. Y¥ 


Gletieco. See Gleason-Tiebout Glass Co 

Havana. See Kopp Glass, Inc 

Hocking Glass Co., Lancaster, O 

Holophane Co., 342 Madison Age., New York, N. Y. 
Imperial Glass Co., Bellaire, 

Inland Glass Works, Chicago, I11 

Ivanhoe Division of Miller Co., Cleveland, Ohio 


Ivory. See Phoenix Glass Co. 

Ivre. See Ivanhoe Division of Miller Co 
Jeannette Shade & Novelty Co., Jeannette, 
Jefferson Glass Co., Follansbee, W. Va 
Kauffeld Glass & Oeramic Co., Star City, W. Va 


Pa 





Kopp Glass, Inc., Swissvale, Pa 

Lumina See Hocking Glass Co 

Luminite See Macbeth-Evans Glass Co 

Macbeth-Evans Glass Co., Dept. G, Eastern Division 
Charleroi, Pa. 

Magnolia. See Phoenix Glass Co 

MecFeddin & Co., H. G., 38 Warren, New Yerk, N. ¥ 

Melilite. See Giflinder & Sons. Inc 

Micro. See Gillinder & Sons, Inc. 

Miller Co., Meriden, Conn 

Monax. See Macbeth-Evans Glass Co 

Moonstone. See Jefferson Glass €o 

N. B. G. See Gillinder & Sons. Inc 

N. U. Glass. See Gillinder & Sons, Inc 

Nebulite. See Gillinder & Sons, Inc 

Nemalite. See Gillinder & Sons. Inc 

Nitro-Glas. See Jefferson Glass Ce 

Nuart. See Imperial Glase Co 

Nulite. See Consolidated Lamp & Glass Co 

Nutralux. See Kopp Glass, Inc 

Opalux. See Gleason- Tiebout Glass Co 

Mpola. See Inland Glass 

Opler. See Kauffield Glass & Ceramic Ce 

Pastelle. See Consolidated Lamp & Glass Co 


1A 


Electrical 


Vearitone. See Inland Glass Co. 

ersiat See Gillinder & Sons, Inc. 
Ihoenix Glass Co., Monaca, Pa. 
(hla aogu See Kopp Wiass, inc. 
Pittsburgh Cut Glass Co., Monaca, Pa 
Piaut & Co., L., 432 E. "28rd, New York, N. Y 
Poly-Case, See Gleason-Tiebout Glass Co. 
Prestepal. See Gleason-Tiebout Glass Co. 
Quezal Glass Mfg. Co., Fresh Pond Rd. and Metropolitan 
Ave., Brooklyn, N. Y. 
Radiant. See Phoenix Glass Co. 
Kegent. See ivanhoe Division of Miller Co. 
Rezelle See Ivanhoe Division of Miller Co. 
Rosedcra. See Consolidated Lamp & Glass Co. 


Shade-O-Tone. See Consolidated Lamp & Glass Co. 
Snow-White. See Inland Glass 
New York, N. Y 


Soloman & Son, Inc., L, r. —— 


star Glass Co., Star City, Ww. 
Sudan. See Ivanhoe Division B “Miller Co. 
Thebian. See Macbeth-Evans Glass Co. 


Translux. See Kopp Glass, Inc. 

Trojan. See Jvanhoe Div. of Miller Co. 

United Novelty Glass Mfg. Co., 121 Prince, New York, N. Y. 
Utopia. See Kopp Glass, Inc. 

Velaria. See Ivanhoe Division of Miller Co. 
Vineland Flint Glass Wks.. Vineland, N. J. 
Wells Glass Co., Kokomo, Ind. 

Williamsburg Flint Glass Co., 290 Broadway, 
ural. See Ivanhoe Division of Miller Co. 
Zanesville Mould Co., Zanesville. 

GONGS, Unmounted Shells 

Bevin Bros. Mfg. Co., East Hampton, 
Bridgeport Brass Co., 774 E. Main, | Cena. 
Chase Brass & Copper Co., Waterbury, Conn. 

East Hampton Bell Co., East Hampton, Conn. 

Gong Bell Mfg. Co., East Hampton, Conn. 

Hill Brass Co., M. N., East Hampton, Conn. 

Liberty Bell Mfg. Co., Minerva, O. 


New York 


Reiter, G. C., Canton, O. 

pigs BEARINGS. See Bearings, Oitl-less 

GRID LEAKS. See Radio Circuit Components. 

GRIDS, a See Units, Rods and Grids. 

GRILL CLOTH. See Cloth, Untreated. 

GRIND ERS. Commutator. See Tools, Commutator Truing. 
GROMMETS. See Evelets. 

GROUND LOCATOR 


See yt Pertable and 


HANDLES, Wood; For Switehes or Sad Irons 

Allen, Chas. E., Pequabuck, Conn. 

American Ename? Co., 20 Neville, Providence, R. I. 

Bogert & Hopper, 295 Warick, New York, N. Y. 

Estes & Son, E. 3. 5844 Grand Central Terminal Blde.. 
New York, N. 

Fitchburg Enamel ae. . Fitchburg, Mass. 

Flanders Hardware Co., North Weare, N. H 

Fuller, J. J. Westfield, Mass. 

Narragansett Mach. Co., Pawtucket, R. I 

National Wood Process, New Bedford, Mass. 

Novelty Turning Co., Norway, Me. 

Ober Mfg. Co., Chagrin Falls, O. 

Osborn Mfg. Co., 5401 Hamilton Ave., Cleveland, 0 

Piqua Handle & Mfg. Co., Piqua, Ohio. 

Royal Enamel Co., Fitchburg, Mass. 

Schutz Bros., 152 Chambers, New York, N. Y. 

Stiles & Co., H. A., 174 Portland, Boston, Mass 

Stratton Mfg. , Stratton, Maine. 

Sun Enamel Wks., minster, Mass. 

ae Brushes, Commutator. 

ERs. 


HOT See Instruments, Portable ano 
Switchboard. 

IMPREGNATING Comrouncs. hage Wax and Com 

IMPREGNATING, ACUUM. Ovens, Industrial. 

oe LAMP BULBS *(Unfinished) . See Bulbs 


Glas: 
INCANDESCENT LAMP FILAMENTS. 
Incandescent Lamp 


INDICATORS, "Operation 


See Filaments 


Operation and Cost Indicators for yf Office. 
Bristol Co., Waterbury, Conn. (Elapsed Time Reeorder 
Leeds & Northrup Co., 4901 Stenton Ave., Philadelphia, Pa 
Production Meter Co., 1315 S. Wabash Ave., Chicago. ™ 


INDUCTION COILS. See Coils, Finished 

INSTRUMENT. Jewels. See Jewels. 

IRSTSUREN TS, —~ tlre Standard. See Instrumente 
boratery Standar 

INSTRUM NTS, Portable Testing. See Instruments, Portab+ 
8 bboard: also Instruments, Pooket. 


INSTRU MENTS, Laboratory Standard 


Beck Bros., 3640 N. Second, Philadelphia, Pa. 

Riddle, James G., 1211 Arch, Philadelphia, Pa. 

Burt, R. C., 387 Michigan Ave., Pasadena, Cal. (Ose) 
loscopes. ) 

Cambridge Instrument Co., Grand Central Terminal Bldg., 
New York = 

Chicago Apparatus Co., Ashland Ave., Chicage, Il) 


1735 N. 


Eppley Laboratory, Newport = = (Standard Cells.) 
Fahy. See Rubicon Co. 

General Electric Co., Schenectady, N. Y. 

Gray Instrument Co., 64% W. Johnson, Philadelphia, Pa 
Hickok Elee’l Instrument Co., 10514 Dupont, Cleveland, O 
Jagabi. See Biddle, James G. 

Tewell Elec. Instrument Co., 1650 Walnut. Chicage, Tl! 
Kasson. See Rawson Elec’l. Instrument Co. 

Kelvin. See Leeds & Northrup Co. 


Kohirausch. See Leeds 
Leeds & Northrup Co., Philadelphia. Pe 
Milvay. See Chicago Apparatus Co. 

iso. See fs a ae Electric & Mfg. Co. 
Radio Elec’l Wks., 50 W. 22nd, New York, N. Y. 
Rawson Elee’l Instrument Co., Cambridge, Mass. 
Roller-Smith Co., 239 Broadway, New York. N. ¥ 


& Northrup Co. 
4901 Stenton Ave., 


Rubicon Co.. 29 N. Sixth, Philadelphia Pa. (Wheatstone 
Bridges, Galvanometers, Inductance Condensers, Potentiom- 
eters, Resistance Boxes, Permeameters.) 

Simplex. See Leeds & Northrup Co. 

Strobatchy. See Radio Elec’l Wks 

Stromberg Electric Co., 223 W. Erie, Chicago, Ill 

Thompson - Levering Co., 851 N. 57th 8t., Philadelphia, Pa 

Tnindvot See Rawson Elec’! Inst. Co 

Vreeland Apparatus Co., 1 Cedar, New York. N Y 


(Sine Wave Oscillators ) 
Electrie & Mfez. Co., 
| ens Corp., 


Westinghouse 

Weston Elecl. 
Newark. N 
INSTRUMENTS, Pocket 

Advance Elec’] Corp 

Adbro Mfg. ench, PittsWurgh, Pa 

Eelipse. See Eldredge met Corp. 

Eldretize Elec’l Corp., 3 eh Sq., Springfield, Mass 

Tdeal Instrument Co., Penac H. 

Tewell Elec. Instrument Co., 1650 Walnut, Chicage, Il) 

Kellogg Switchboard & Supply Co., 1066 W. Adams. Cbi 

Worcester, Mass. 


Newark 
582 eR Ave 


cago, Ill 
Londouist Tool & Mfg. Co.. 


Milavolt See Adbro Mfg. Co. 

Readrite Meter Works, 7 College Ave., a. Ohio 
Roller-Smith Co., 239 Broadway. New York, N. Y. 

Shire Marquette Bldg.. Detroit, Mie 


Elee. Products Co., 
Sholder-Fxcel Mfg. Co., Clyde, Ohio. 
1? 


Manufacturing 


Square D Company, 
Sterling Mfg. Co., 
Weston Elecl. 

Newark, N. 
Wiggintun. See Sq 
Yankee. 


2831 


Detroit, 
Prospect 
juarenees Corp., 


uare D Company 
See Lundquist Tool Mfg. 


Mich. 
Ave., 


‘Co. 


Vol. 4, 





No. 


Cleveland, Ohio. 
582 Frelinghuysen Ave.. 


INSTRUMENTS, $y and Switchboard 


This heading incl 





board 
voltmeters, wattmeters, 
finders. 
See Also Instruments, 
ratory Standard. 
Beck Bros., 


Pocket; 


Beede Instrument Co. P Penacook, 


Biddle, James G., 
Brown Instrument Co., 
delphia 
Canbrides 
York, N. 
Dongen Electric Mfg. 
Eastern Specialty Co., 
Electric Mfg. Co., 
Esterline-Angus Co., 


, Nee Co., 
ee 


3551 


N. 
1211 Arch, Philadel 
Wayne and 


966 Mission, 
Speedway, 


Grand Central 


Fifth, 


Fidelity Electric Co., = yo Pa. 


Fisher Cable Test Sets. See Leeds 


& 
Wabada 


dard, portable and switch 
types, A. --4 ss testing instrumen 

ohmmeters, cable testers and fault- 
Also Instruments, 


421 Sedgley Ave., Eotieditehte, Pa. 


Labo- 


Pa. 
indrim Sts., Phile- 
Terminal, New 
Co., 2985 Franklin, Detroit, Mick 
N. Philadelph 


ja, Pa 


San Francisco, Cal. 
Indianapolis, 


Northrup. 
Ave., ene 


Ind. 


Fore Elecl. Mfg. 525: “Louis, Mo 
Freyn Engrg. Co., 310 8. Michigan an, Chicago, I. 
General Electric Co., Schenectady, N. 

General Radio Co., Cambridge, Mass. 

Gray instrument Co., 64 W. Johnson, Philadelphia, Pa 
Ground-Ohmer. See Sticht & Co. 

Hamilton-Sangamo Corp., Springfield, I1!. 

en A See Weinberg & Co 

Hickok ecl. Inst. Co., 10514 Dupont, Cleveland, O 
Hoyt Elecl. Inst. 857 Boylston, Boston, Mass. 
1T L. See Illinois Testing Laboratories. 

Jewell Elec. Instrument Co., 1650 Walnut, Chicago, ID 
Leeds & Northrup Co., 4901 Stenton Ave., Philadelphis, Pa 
Master. See Jewell Elecl. Instrument Co. 

a Cc. Metropolitan cos 

Megger Testing — See 

Metropolitan Devi Corp., 1250 Atlantic Ave., java 
Multi-Volt Trouble Finder. on Weiford, Jr., Geo. 

Nagel Elecl. Co., W. G.. 23 St. Toledo, Onis. 
Norton Elecl. Inst. Co., 


Paneltest Meters. See B 
Peerless Meters. 
Pier Equipment Mfg. Co., 
Pin-Jack. 
Price Hollister Co., Rockford, 
Queen. 


weon Elecl. Inst. Co., 


Til. 


See Gray Instrument Co. 
Kadio Electric Works, 150 West 22nd St., 
Ra Cambridge, 


Mich 


81 Hilliard, Manchester, Conn 
eede Instrument Co. 

See Thompson-Levering Co 
Benton Harbor, 
See Weston Elec’l Instrument Co. 


New York, N. Y 


Mass. 


Roller-Smith Co., 239 Broadway, New York. N. ¥ 
Shortfinder. See Eisemann Shortfinder Co. 

Standee. See Sticht Co., H. 

States Co., Hartford, Conn 

Sterling Mfg. Co., 2831 Prospect Ave., Cleveland, Ohio. 
Sicht & Co. H. H., 13 Park Row, New York, N. Y 


Tanner Engrg. Co., 

Island City, N. ¥. 
Test-A-Bat. 
Thomspon- 
Thomson. 
pe Meters. 


Levering Co., 
General 
See Roller 


States Gauge Co., 
Westinghouse 
Weston Elecl. 

Newark, 5 


INSULATION 
Beads. 
Canopy. See Insulators, 
Cloth. See Cloth & 
Composition. 
Compound. 
Fibre. 
Lava. 


(Insulating) 


See Molded 
See Wax and 
See Fibre. 


See Slate 
See Mica. 
Molded. 
Paint. 
Paper 
Phenolic. See Fibre, 
Porcelain. See Porcelain. 
Rod. See Rubber, Hard. 
Rubber. See Rubber. H 
Sealing Wax. 
Slate. See Slate. 
Soapstone. See Soaps 
Tubing. 
Varnish. 


See Paint, 


See Beede Instrument 
351_ +N. aren. “Philadelphia, 

Electric Co. 

-Smith_ Co. 

& Co., H. H. 

See Stitcht Co.. an 

44 Beaver, Tee York, N. Y 

See Esterline-Anzus 

Electric & Mfg. 

Instrument Corp., 


enol 


Herm 


0. 
Co., Newark 


(Insulators) 
See Beads. Insulating. 
Canopy. 
Paper. 


Insulation 
Comp. 


Cores, Resistance Coil. 


See Molded Insulation. 
Varnish, 
See Cloth and Paper Insulating 

Also Molded Insulation 


Laquer 


See Wax and Compounds 


Compounds 


Wax 
INSULATING WWACHINES. 
turing Machines. 
INSULATING TUBING. 
also Tubing, Rubber. 


WIRE. 


See Tubing, 


INSULATION CUTTERS 


Artos Engrg. Co., 115 


Brown, 


INSULATION MIXERS 


Baker Perkins Co.. 

INSULATION SHEARS. 

INSULATION STRAINING 
factpring Machines. 

INSUTATION TESTERS. 
Standard. 


Saginaw, Mich. 
See Shears 


See 


INSULATORS, Canopy 


Continental-Diamond Fibre Co 
Co., 


Franklin Fibre Specialty 
Generai Electric Co., 
Knu See Stanley, Arthur 
Macallen Co., Boston 27, 
Stanley, Arthur F. 
Wilmington Fibre Specialty 
'RON CASTINGS, 

IRONS, Soldering. 

JACKS, Armature. 

ACKS. Radice. See 


JARS. Battery. Glass 

For Composition Jars. 
Corning Glass Co., Corning, 
Cumberland Glass Mfg. Co., 
Gaynor Glass Works, 


villinder & Sons, Inc., 


Salem, 
Philadelphia, 


Co.. 


Armature 


See Molded Insulation; 


Milwaukee, 


Instruments, 


See Tubing . Fabrics 
a Rl and Varnish 


Rawson St. and Nelson Ave., 


Ps. 


J. 
582 ~~ ae Ave., 


See Wire Manufac 


Varnished Fabrie; 


Wis 


Insulation 
MACHINES. 


See Wire Manu- 


Bridgeport, Pa. 
Wilmington, 
a le mw. 
Mass. 
150 Varick, New York, N. Y 
Wiimington, 
See Castings, Gray Iron 
See Sdidering Irons 
Lifts. 
dio Receiver Parts 


Del 


Del 


N 
Bridgeton, N. J. 
nm. 2 


azel-Atlas Glass Co., Wheeling, W. V 


Macbeth-Evans Glass Co., 
Charleroi, Pa. 
Rodefer Glass Co., Bellhire, 
Sneath Glass Co., Hartford 
United States Glass Co., 
JEWELS, 
Bird, 
Deknatel & Sons, 
Eastern Sncctalty Co., 
Fisher, Thomas E., Penacook 


9th & 


Instrument Bearing 
Richard H., Waltham, Mass. 

J. A.. Queens Village 
3551 a ‘Philadelphia, 


Dept. 


0. 
City, 


a 


Pa. 
a 
G, 


"Eastern 


Ind. 
Bingham, Pittsburgh. Pa 


N 


Laboratory 


also Rubber 


Division 


Pa 




















Electrical 








Manufacturing 





McGill canopy switch, and a number of the Bakelite Molded parts, McGill Mfg. Co., Valparaiso, Ind 


“We went direct to Bakelite Molded 


for strength and accuracy” 


The little canopy switch on lighting fixtures, 
floor and table lamps, must be compact, 
strong and durable. The block of insulation 
material, within which the switch is assem- 
bled, must be accurate in form and dimen- 
sion, possess excellent dielectric properties, 
and not be subject to deterioration through 
age or exposure. 


Because Bakelite Molded possesses every 
necessary requisite for the insulation block 
of a canopy switch, it has been adopted for 
the McGill switch, and for most others of 
this type. Bakelite Molded combines physi- 
cal and dielectric strength and is non-hy- 


groscopic. Parts made of this material come 
from the mold finished and no subsequent 
machining nor polishing are necessary. 
Trade-names and other markings are perma- 
nently formed in the molding operation. 


Small Bakelite Molded parts are most eco- 
nomically produced in a multiple cavity 
mold, sometimes a hundred or more at each 
closing of the press. In the case of the Mc- 
Gill switch a sixteen cavity mold was used. 
Manufacturers of electrical devices and ap- 
pliances will be interested in reading Book- 
let 52M, “Bakelite Molded,” a copy of which 
will be mailed upon request. 


Bakelite Engineering Service. Intimate knowledge of thousands of varied applications of Bakelite 
Materials combined with eighteen years’ experience in the development of phenol resinoids for electrical 
uses provides a valuable background for the cooperation offered by our engineers and research laboratories 


BAKELITE CORPORATION 


247 Park Avenue, New York, N. Y. 


BAK 


REGISTERED 


eee —— 


THE MATERIAL OF. 









Chicago Office, 635 West 22nd Street 
BAKELITE CORPORATION OF CANADA, LTD. 


163 Dufferin Street, Toronto, Ont. 


LITE 


U. 8. PAT. OFF. 


——————— 





“The registered Trade Mark and Symbol shown above may be used only on products made from materials 


manufactured by Bakelite Corporation Under the capital ‘ B” is the numerical sign for infinity. or unlimited 
quantity It symbolizes the infinite number of present and future uses of Bakelite Corporation's products.” 





A THOUSAND USES 
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JEWELS, Instrument Bearing—Continued 

Gatti, inc., Aurele M., Liverty St. & Fairmount Ave.. 
Trenton. N. 

Moser Jewel Co., Perth Amboy, N. J. 

Mildrum Jewel Co., East Berlin, Conn. 

Sapphire Products Co.. 51 Chambers, New York, N. ¥ 

Universal. See Oefinger, J. L. 

Wennstrom’s Sons Co., John, Suffern, N. Y. 

Worley Jewel Co., John, Waltham, Mass. 


JOINTS, Fixture insulating 
Appleton Elec. Co., 1703 Wellington Ave., Chicago, Ill 
Macallen Co., Boston 27, Mass. 
Sandow Tool Co., 1440 Broadway, New York, N. Y. 
Sprecher Mfg. Co., P. W., 3220 North Ave., Milwaukee. 
White Co., O. C., 15 Hermon, Worcester, Mass. 
Wittenberg Bros., 60 Shipman, Newark, N. J. 
LABORATORY (Laboratories. ) 
Ovens. See Ovens, Industrial & Laboratory. 
Rheostats. See Rheostats. 
Testing. See Testing. 
LABORATORY STANDARD INSTRUMENTS. See Instru- 
ments, Laboratory Standard. 
een, ARMATURE. See Paint, Varnish and Lacquer 
Metal. See Paint, Varnish and Lacquer. 
LAMINATIONS. See Discs, Armature 
LAMP BASES. See Bases, Reading Lamp. 
LAMP BULBS (Unfinished). a Bulbs, Glass. 
LAMP FILAMENTS. See ents, Incandescent Lamp 
LAMP LEAD-IN WELDS. See Filaments, Incandescent 


Lamp. 
LAMP TESTING PHOTOMETERS. See Photometers, Lamp 
Testing. 
LATHES 
(Special for use in Motor Repairing and Motor Mfg.— 
Test Bench Lathes). 
Ajax Electric Co., Kalamazoo, Michigan. 
Allen Electric & Equipment Co., Kalamazoo, Michigan 
Cincinnati Lathe & Tool Co., 3207 Disney (Oakley) Cin- 
cinnati, Ohio. 
Gobart Bros. Company, Troy, Ohio. (Test Bench). 
Weidenhoff, Joseph, 4352 W. Roosevelt Rd., Chicago, Ill. 
LAVA. See Cores, Resistance Coil. 





LEAD 

American Lead Co., 3112 Pen Ave Pittsburgh, Pa. 
Blatchford Co E. W., 608 Dearborii Chicago, ll 
Columbia Smelting & Refining WI 365 West, New 
York, N.Y. 

DuBois & Co., Frederick N., 152 Riverside Ave., Newark, 
N. J 


bagle-Picher Lead Co., 134 N. LaSalle, Chicago, Bt 
ederated Metals Corp., Woolworth Bldg., ‘New York, : ee 4 
& Son Co., I 15304 Idaho, a Mich 





‘ LAC adway, New York Y 

Ray mond Lead Co.. S. Washtenam Ave., witness Th 

Turner Lead East St. Louis, Il. 

LEAD-IN WELDS, Lamp. See Fil t 1 d 
Lam 


mp. 
LEADS, FLEXIBLE (Commutator Brush). See Brushes, 
Commutator. 
LENSES 
Sign Letter, Flashlight, Projector and Reflector Lenses 
Also glass caps, jewels and bezels for all electrical devices 
See also Jewels, Instrument Bearing 
Bausch & Lomb Optical Co., 635 St. rou. Rochester, N. Y 
(Condensing and Projection Lenses. 
B. B. T. Corp. of America, Atlantic Bldg... Philadelphia, Pa. 
Corning Glass Wks, Corning, N. Y. (Flagblight and Signal.) 
Deknatel & Sons, J. A., Queens Village, N. Y. 
Goerz American Optical "Co., Cc. P., 317 E. 34th, New York 
Jefferson Glass Co., Follansbee, W. Va. (Sign and Flash- 








Klieg] Bros. Universal Stage Ltg. Co., 321 W. 50th. 
New York, N. Y. (Condensing and Projector.) 

Macbeth Evans Glass Co., Dept. G, Eastern Division. 
Charleroi, Pa. (Flashlight. ) 

North Light Corp., 30 W. 15th, New York, N. Y. 

Popper & Sons, Leo, 147 Franklin, New York, N. Y. 

Pyle National Co., 1334 N. Kostner Ave., Chicago, Ill 

Rochester Glass Products Co., 29 N. Water, Rochester, N. Y 

Rodefer Glass Co., Bellaire, O. (Flashlight.) 

Sneath Glass Co., Hartford City. Ind. (Sign.) 

Stromberg-Carlson Telephone Mfg. Co., 1050 University 
Ave., Rochester, N. Y 

LETTERS, Sign 
Glass. Metal. 

Adsign Corp, 113 W. 63rd, New York, N. Y 

Chain Products Co., 3924 Cooper Ave., Cleveland, 0. (Brass 
and White Metal.) 

Chicago Miniature Lamp Co.,, 654 W. Lake, Chicago, Ill 
(Raised Letters for Signs.) 

Eradium. See Pioneer Corporation 

Federal Elec. Co., 8700 S. State, Chicago, Ill. (Metal.) 

Grammes & Sons, Inc., L. F., Allentown, Pa. 

Heralite. See Pressed Prism Plate Glass Co 

Kolux Glass Sales Co., Kokomo. Ind. 

Lu-Mi-Nus Signs. Inc.. 2786 Wentworth Ave., Chicago. 1! 

Manhattan Elecl. Supply Co., 510 Sixth Ave., New York, 
N. Y. (For Gas Signs.) 

Opalite Corp., 201 E. Ohio. Chicago, I) 

Pioneer Corporation, 8308 Yale Ave., Chicago. (Luminous.) 

Pressed Prisra Plate Glass Co.. Chicago, Ill. (Glass.) 


LIFTS, Armature 
Trucks, Buggies, Floor Cra 


, oists, Jacks, 

Columbia Machine Works & Malleable Iron Co., ‘Atlantic 
Ave. & Chestnut St., Brooklyn, N. Y 

Duff Mfg. Co., Pittsburgh. Pa 

Electric Service Supplies Co., 17th & Cambria Sts., Phils 
delphia, Pa. 

Peerless. See Electric Service Supplies Co 

Ridlon Company, Frank, Boston, Mass 


Electrical Manufacturing 


LININGS, Socket 

Kemington a va. a Pee Ave., Bridgeport, Conn 

LOCK WASH Lock. 

LOOP WINDERS ‘& ‘SPREADERS. See Winding Machines, 
Armature & Field Coil 

LOUD SPEAKER DIAPHRAGMS MATERIAL. See Cloth, 
Untreated; also Parchment Paper. 

LOUD SPEAKERS 
Manufacturers Units and Electric Pick-ups for Portable 
and Built-in Types. 

Amervox See American Reproducer Co. 

— Reproducers Co., 1204 Summit Ave., Jersey City, 

A. K. C. See American Mentedurars Co. 

Amplion. See Woolf. J. W. & 

Baisa Wood Co., 158 Pioneer, Setee. mM. X. 

Saritone Mfg. Co., 846 Jackson Blvd., Chicago, Ill. 

rieile. See Penn Mfg. 

Brooklyn Metal Stamping Corp., 720 Atlantic Ave., Brook- 
lyn, N. Y. (Electric Pick-up.) 

Cannonball. See Cannon & Milier Co. 

Cannon & Miller Co., Springwater, N. Y. 

Chelten Electric Co., 4859 Stenton e BS Philadelphia, Pa 

Conamic. See Operadio Mfg. Co. 

Decatur Mfg. Co., 45 Harman St., Brooklyn, N. Y. 

Dreher & Son, Chas., 157 Spring, New York, N. Y. 

Dymac. See Electrical Products Mfg. Co. 

Electrical Products Mfg. Co., Providence, R. I. 

Electrical Research Laboratories, 2500 Cottage Grove Ave., 
Chicago, Ili. (Units.) 

Empire United Hat Block Co., 312 E. 12nd, New York. 

Engineers Service Co., 25 Church, New York, N. Y. (Kit) 

Ensco. See Engineers Service Co. 

Fenco Cone Co., 57 Murray, New York, N. Y. (Kit.) 

Fidelity. Radio Corp., Salt Lake City, Utah. 

F. & H. Radio Laboratories, Fargo, N. D. 

Technolian Corp., Reading, Mass. 
R. See Penn Mfg. Co. 

Gretel Speaker Co., 609 E. Walnut, Des Moines, lowa. 

Jensen Radio Mfg. Co., 6601 S. Lavanie Ave., Chicago, Ill 

—- Radio Equipment, Inc., 1415 Fillford, Kalamazoo 
Mich 

Kyle. See Newcombe-Hawley 

Lata Balsa. See Balsa Wood Co. 

Magnavox Co, 4250 Horton, Oakland, Cal. Also Units. 

Markone Radio Mfg. Co., 303 Devoe, Brooklyn, N. Y 


‘Horn ' 
Miles Mfg. Corp., 33 W. 21, New York, N. Y. 
Minuet See Thompson Radio Co. 
Molded Wood Products. 219 W. Chicago Ave., Chicago, [fil 
Newton Elec’l] Mfg. Co., Newton, Mass 
O’Neil Mfg. Corp., West New York, N. J. 
Operadio Mfg. Co., St. Charles, Il. 
Oxford Radio Cort 3200 Carroll Ave., Chicago, Tl 
Peerless See United Reproducers Corp 
Penn Mfg. Co., G. R., 231 Mercer, New York, N. Y. 
Philadelphia Storage Battery Co., Ontario & C Sts.. Phils 
Ccelphia, Pa 
Phileo. See Philadelphia Storage Battery Co 
Platter Cabinet Co.. North Vernon, Ind. 
Powerola. See Temple Corp 


Puronower See Platter Cabinet Co 
Quam Radio Corp., 9705 Cottage Grove Ave., Chicago, Ill 
Racon Elec. Co., 18 Ww ashington Place. New York, N. Y 


(Horn only.) 

Red Lion Cabinet Co., Red Lion, P: 

Stromberg-Carlson Tel. Mfg. Co., 1060 University Ave... 
Rochester, N. 

Swoboda Co., Maritime Bldg., Seattle, Wash. 

Temple Corp., 5253 W. 65th, Chicago, Ill 

Thompson Radio Co., 25 Church, New . 7k, N. Y 

Uitratone Mfg. Co.. 1046 W. Van Buren. Chicago, I!) 

United Reproducers Corp., 25 Leighton Ave., Rochester, N. Y. 

Universal. High Power Telephone Co., Carleton Ave and 
Eddy, Seattle, Wash 

Utah Radio Products Co., 1615 S. Michigan Ave., Chicago 
Tl (Also Piano Unit.) 

Victor Radio Corp., 4321 N. Western Ave., Chicago, Ill. 

Wonderphone. See Universal High-Power Telephone (Co 

Woolf, J. W. & W. L, 133 W. 21st, New York, N. Y 

Wright-De Coster, Inc., St. Paul, Minn 

Zisch Engineering Corp., Newark, N. J 


LUGS, Copper 

7 Mfg. Co., Albert & J. M., 289 A St.. Boston 
Mass 

Dante Elecl Mfg. Co., Bantam, Conn. 

French Mfg. Co., Waterbury, Conn. 

General Electric Co.. Schenectady, N. Y. 

Sherman Mfg. Co., H. B., Battle Creek, Mich. 

Wolverine Tube Co., 1433 Central Ave., Detroit, Mich 


LUMINOUS SPECIALTIES 


KEY 
Luminous Compound ............. See C 
ee ara See P 
BtgndarG PaRS. .cccccsccvsscevesss See 8 
Acornlite Studios, 675 72nd. Brooklyn, N. Y : P 
Arrow Electric Div. of Arrow-Hart & megemun 
ae Oe Pe ere ee 8 P 


Bryant Electric Co., Bridgeport, Conn.............. 
Connecticut Elee. Mfg. Co., Bridgeport. Conn ; oan 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee, Wis. 
Eagelite. See Eagle Elee. Mfg. Co. 


Kagle Elec. Mfg. Co.. 59 Hall, Brooklyn. N. Y. en 
General Elec. Co., Merchandise Dept., Bric tdgeport, 
WOM, baconsmoaasseeens 


Glow Lite. See Rodale Mfg. Co 
Glow Tip. See Arrow Electric Co. 
Hart & Hegeman, Div. of Arrow-Hart & Hegeman 
Mesteie On. BEOreterd, GM. oc cscsccccccrccescece s 
Hubbell. Inc.. Harvey, Bridgeport. Conn 
Luma & Luma Lite. See Radium Dial Co. 
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Radieye. See General Electric Co. 

Kadium Dial Co., 3532 Forbes, Pittsburgh, Pa.... C .. P 
Reynolds Spring Co., ae. BADER. oc ccccecscesccs oe “s 
Rodale Mfg. Co., 200 Hudson, New York, N. Y. et 
Seelite. See T. by Smith & Co. 

Ss 3915 Powelton Ave., Philadelphia .. P 
Spot O Life.” See tiart & Hegeman Mfg. Co. 

Undark. See United States Radium Corp. 

Ss ae Radium Corp., 535 Pearl, New 


MACHINE SCREWS. ‘ See Screws, Machine 
= SCREW PRODUCTS. See Screw Machine Prod- 


MACHINES 
Armature Banding. See Banding Machines, Armature 
Armature Notching. See Notching Machines, Armature 
Balancing. See Balancers, Armature. 
Banding. See Banding Machines, Armatur 
Cable Armoring. See Wire Manufectering. ‘Machines 
Coil Shaping. See Shaping Machines, Coil. 
Coil Taping. See Taping Machines, Coil. 
Coil Winding. See Winding Machines. 
Commutator Slotting. See Mica Undercutters. 
Engraving. See Engraving Machines. 
Incandescent Lamp —, See Machines, Lamp Making 
Molded Insulation. Presses. Molded Insulation. 
Perforating. See vateehion Machines. 
2ercelain Molding. See Presses, 5S Molding 
Radio Tube. See Machines, Lamp Making. 
Shaping. See Shaping Machines. Coil. 
Slotting. See Mica Undercutt: 
Soldering. See ——se Mochines, Commutater 
Spring Making. See Spring Making Machines. 
Taping. See Taping Machines, Coil. 
Tension. See Tension Machines, Band Wire. 
Winding. See Winding Machines 
Wire, Armoring. ire Manufacturing Machines. 
Wire Drawing. See Wire Drawing Machinery. 
Wire Insulator. See Wire Manufacturing 
Wire Measuring. See Wire Manufacturing Maehines 
Wire Tension. See Tension Machines, Band Wire 
Wire Wrapping. See Wire Wrapping Machines. 


MACHINES, Lamp Making 
For Making Incandescent Lamps and Vacuum Tubes. 

Berrenberg, R., 12 Farnham (Roxbury), Boston, Mass 
(Vacuum Pumps.; 

Dwyer Machine Co., Lynn, Mass. 

Eisler Electric Corp., 770 S. 13th, Newark, N. J. 

General Engineering & Supply Co., 160 5th Ave., New York 
N. Y. Filament Winder. 

Gesco. See General Engineering & Supply Co. 

Sleeper & Hartley, Inc., Worcester, Mass. 

York Elec. & Machine Co., 30 Penn, York, Pa. 

MACHINES, Spring Making. See Spring Making Machines 

MACHINES, WIRE MANUFACTURING. See Wire Manu 
facturing Machines. 

MAGNET CHARGERS. See Chargers, Magnet. 

MAGNET STEEL. See Steel, Magnet. 

MAGNET TESTERS. See i ~~ Portable and Swites 
board; also Instruments, Pocket. 

MAGNET WIRE MACHINES. See Enameling Machine 
for Magnet Wire. 

MAGNETIC CHUCKS. See Chucks, Magnetic. 

MAGNETIC CLUTCHES. See Clutches, Magnetic 

MAGNETOMETERS. See Instruments, Pocket. 


MAGNETS, Permanent 

Bulleas Co., UD. K., Pottstown, Pa 

Ind. Steel Products Co., 4545 S. Western Blvd., Chica, 

Rogers Drop Forging Co., Worcester, Mass. 

Stromberg-Carlson Tel. g. Co., Rochester, N. Y. 

Sticht & Co., H. H., 13 Park Row, New 

Thomas & Skinner Steel Products Co., 1102 EB. 23rd, In- 
dianapolis, Ind. 


MALLETS, Raw Hide 

Chicago Rawhide Mfg. Co., 1313 Elston am. Chicago, Il 

Crude Pelt. See Chicago wR Mfg. Co. 

Holbrook Raw Hide Mfg. Co., 748 N. Main, Providence, R. I 

MANGANESE, Battery. See Chemicals, a. 

MEASURING INSTRUMENTS. See Instrumen 

METAL CUTTING OUTFITS. See Welding = Cutting 

MECHANICAL RUBBER GOODS. See Rubber Mechanical 
Goods. 

MEGOHMMETERS. See Instruments, Laboratory Standard 

MERCURY SWITCHES. See Switches, Mercury 

METAL CLEANERS (Compound). See Geena, Metal. 


utfits. 

METAL FINISHING. See Plating & Finishing. 
METAL MARKING OUTFITS. See Engraving Machines 
METALLIC SHADES. See Shades, Metallic. 
METERS. See Instruments. 
MICA SHADES. See Shades, Mica. 
MICA TAPE. See Tape, Mica. 
MICA UNDERCUTTERS. See Slotting Machines & Tools. 

Commutator. 
MICA 
Asheville Mica Co., Biltmore, N. C. 
Asco. See Schoonmaker Insulation Co - " 
Brand & Co., William, 268 Fourth Ave., New York, N. ¥. 
Chicago Mica Co., 345 Campbell, Valparaiso, Ind. 
Colonial Mica Co., 136 Seventh, Jersey City, N. J. 
Fillion, S. O. 68 Murray, New York, N. Y. 
Ford Radio & Mica Corp., 113 Bleecker, New York, N. Y 
Gerdau Co., Otto, 533 Canal, New York, % 
Hirsch Mica Co. 1087 Flushing Ave., Brooklyn, N. Y. 
Huse-Liberty Mica Co., 73 Long Wharf, Boston, Mass 
Interr.ational Mica Co., 3660 Brandywine, Philadelphia, Pa 
Kant Krack. See Huse a Mica Co 
Keene Mica Co., Keene, 
Macallen Co., Boston 27, Mass. 

Micabond. See Chiiago Mica Co 
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Checking Motor Drives With Instruments 


—By Braymer 


Another of a series of informative articles 
on the use of electrical instruments. 


Page 41. 
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WHAT DO YOU DEMAND IN MOLDED PRODUCTS 


Safe ELECTRIC COMPANY, 











Do you demand 


Quality? 


VALITY is not a matter of chance in 
OF cia molded. It begins in strict 
uniformity of the plastic—uniformity that 
results from compounding the best of raw 
materials under the guidance of skilled 
technicians from the General Electric 
laboratories. 


Then, each molding is exactly to specifi- 
cations. Master workmen, using modern 
machinery and methods, incorporate all 
the experience and technique acquired 
by General Electric in producing half a 
billion moldings for its own use. 


Quality, however vital, is but one of many 
requirements which Textolite Molded 
meets with such thoroughness as to give 
complete satisfaction to all users of 


‘ \ parts. 








GENERAL ELECTRI 


885- 20 











SCHENECTADY, N. ¥., SALES OFFICES IN PRINCIPAL Sy 
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BAKELITE MOULDERS 





Insulator Company 


IRVINGTON, NEWARK, NEW JERSEY 











MiICA—Continued 

Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y 

Miralite. See Mitchell-Rand Mfg. Co 

Mica Insulator Co., 200 Varick. New York, N. ¥. 

Mica Mfg. Co., 135 Johnson, Brooklyn, N. Y. 

Micanite. See Mica Insulator Co. 

Mica Products Mfg. Co., 54 Greene, New York, N. Y. 

Munsell & Ce., Eugene, ‘200 Variek, New York, N. Y. 

See New England Mica Co. 

New England Mica Co., Waltham, Mass. 

New England Minerals, Inc., 85 Devonshire, Boston, Mass 

New York Mica & Mfg. Co., Auburn, N. Y. 

Peerless. See New England Mica Co. 

Prestonite. See Robt. K. Preston Mica Co. 

Preston Mica Co., Robt. K., 957 Monadnock Blk., Chicago 
(Ground ) 4 i 

Red Streak. sec Huse Liberty Mica Co. 

Rogers-Pyatt Shellac Co., 81 Water St., New York. (Imp.) 

Schoonmaker Insulation Co., A. O., 34 University Place, 
New York, N. Y. 

Storrs Mica Ce., 11 Park Place, New } ame N. Y. 

- Heel Mica Co., agg N. 


tson Bros., 170 Purcha Boston 
MINIATURE SWITCH BOARD SYSTEMS. “See Instruments, 
Portable and Switch 


MIXERS, INSULATION. ay Insulation Mixers. 
MOLDE 
Presses. See Presses, Molded Insulation. 


Radio Parts. See Radio Molded Parts. 
Shades. See Molded Insulation. 


MOLDED INSULATION 

Aico. See American Insulator Corp. 
Allen & Hills, Inc., Auburn, 
American Insulator Corp., New Freedom, Pa. 

5520 Second Ave., 


American Machine & Foundry Co., 

Brooklyn, N. Y. 
Amerine. See American Insulator Corp. 
Anderson Mfg. Co., Albert & J. M., 289 A, Boston, Mass. 
Asbestos Shingle Slate & Sheathing Co., Ambler, Pa. ‘(Cold.) 
Auburn Button Wks., 48 Canoga, Auburn, N. Y. 
takelite Corp., 247 Park Ave., New York, N. Y. 
Bay State Moulding Co., 1197 Dorchester Ave., Boston. 
Belden Mfg. Co., 2310B S. Western Ave., Chicago, Ill. 
Beldenmold. See Belden Mfg. Co. 
Bell Mfg. Co., Radio Parte. 


11 Elkins, Boston, Mass. 

Boonton Molding Co., Boonton, N. J. 

Boonton Rubber Mfg. Co., 223 Fanny Rd., Boonton, N. J. 

Bre~lite Moulding Corp., 109 Hudson, Jersey City, N. J. 
(Wood Composition. ) 

Celluloid Corp., 10 E. 40th, New York, N. Y. 

Celoren Co. Diy. of Continental-Diamond Fibre Co., Bridge- 
See Connecticut Molded Products Corp. 

See Connecticut Molded Products 


Cepes. See Connecticut Molded Products Corp. 
Celtrock. See Colt’s Patent Firearms Mfg. Co. 
Charmond Elec. Corp., 30 Church, New York, N. Y. 
Chicago Molded Products Co., 2149 Walnut, Chicago, Ill. 
Cincinnati Molding Co., a ‘Florence Ave., Cincinnati, 0. 
Colasta Co., Hoosick Falis, N 
Colt’s Patent Fire Arms Mfg. Co., Hartford, Conn. 
Compo-Site, Inc., 207 Astor, Newark, N. J. 
Condensite. See Bakelite Corp 
Connecticut Elec. Mfg. Co., Bridgeport, Conn. 
Connecticut Molded Products Corp., Meriden, Conn. (Cold.) 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. 
Dayton Insulating Mc:ding Co., 434 E. First, Dayton, Obie 
Diemoulding Prodction Co., Canastota, N. ¥ 
Dimec. See Dayton Insulating Moulding Co. 
Durez. See General Plastics, Inc. 
Electrose. See Insulation Mfg. Co. 

New York, N. Y. 


Erinoid Co., Park Row Bldg., 

Evercool. See Bakelite Corp. 

Formica Insulation Co., 4626 Spring Grove Ave., Cincin- 

Garfield Mfg. Co., Garfield, N. J. Composition. (Cold.) 

General Electric Co., Schenectady, N. Y 

General Moulded Composition Co., 212 Market, Lynn, Mass. 

General Plastics, Inc., 76 Waick Rd., N. Tonawanda, N. Y. 

Gummor. See Garfield Mfg. Co. 

Hahn Mfg. Co., Harry -» 623 8. San Pedro, Los An- 
geles, Cal. 

— See Colosta Co. 

Hi-Hee See Insulation Mfg. Co. 

ea | Molded Products Co., 2925 W. Harrison, Chicago 

{mproco. See Insulation Products Co. 

Inda. See American Machine & Foundry Co. 

Insulation Mfg. Co., New York Ave. and Herkimer &t.. 
Brooklyn, N. 

Insulation Products Co., chland, Pittsburgh, Pa. 

{nsuline Corp. of America, 78 phn mga New York, N. Y. 

International Insulating Corp., “*lyria 

—— Corp., 189 13th, Long Island City, N. Y. (Casein 
plastics.) 

See Kellogg Switchboard & Supply Co. 

Kellogg ae & Supply Co., 1066 W. Adams, Chi- 
cago, 

Klagges, Chas., 128 147th, Ozone Park, N. Y. 

Kuhn & Jacob Machine & Tool Co., 502 Prospect Ave.. 
Trenton, N. J. 

Kurz-Kasch Co., Dayton, O. 

2? 





All classes 


of moulding 


=> in BAKELITE 


INSULATION PRODUCTS CO. 
Richland St, Pittsburgh, Pa. 














“Quality that Qualifies” 


We are Custom Moulders of 


Bakelite and 
Durez Parts 


Geasd 
NORTON LABORATORIES, Inc., 
1025 Mill St., Lockport, N. Y. 





Lacanite. See Scranton Button Co 
Lumarith. See Celluloid Cory 
Macallen Co., Boston, 27, Mass. 

Mack Molding Co., Little Falls, N. J 


Makalot. See Johnson Molding & Tool Co 
Manchester Mfg. Co., Manchester Depot, Vt. 
Megohom. See Waterbury Button Co. 


Micarta Fabricators, Inc., 

Micarta. See Westinghouse Elec. & Mfg. Co. 

Mico. See Molded Insulation Co. 

Modern — Products Co., Blount and Elm Sts., Provi- 
dence, R. 

Molded Inulstion Co., Mt. Vernon, N 

New England Products Ce., 232 alo New York, N. Y 

Niagara a me Specialty Co., 483 Delaware Ave 
Alban: 

Nixon ‘Nitration Works, Nixon, N. J. 

Nixonoid. See Nixon Nitration Works. 

Noark. See Colt’s Patent Fire Arms Mfg. Co. 

Norloe. See Norton Laboratories. Inc. 

Northern Industrial Chemical Co., 11 Elkin, South Bostom 

Norton Laboratories, Inc.. ae Mill, Lockport, N. Y. 

Panelyte Corp., Trenton, N. 


309 Cana), New York, N. Y. 


Paramix. See Splitdorf Radio Corp. 
Paratherm. See Scranton Button Co. 
Phenolic. See Scranton Button Co. 


Plastic Molding Corp., Sandy Hook, Conn. (Cold.) 

Pruven Compositios Products Corp., Mi’ford, Conn 

Pruvenite. See Pruven Composition Pruducts Co 

Pyrolax. See Cutler- i Mfg. Co. 

Recto Mfg. Co., 23 W Cincinnati, O. 

Redmonol. See Bakelite “ion. 

Rexlite. See Northern Industrial Chemical Co 

Reynolds Spring Co., Jackson, ich. 

Reynoldite. See Reynolds Spring Co. 

Reynomold. See Reynolds Spring Co. 

Richardson Co., Lockland, Cincinnati, O 

Ridgelite. See Ridgley Trimmer Co. 

Ridgley Trimmer Co., Springfield, O. 

Schneider Bros., Inc., 312 N. Sheldon Ave., 

Scranton Button Co., Scranton, Pa. 

Shaw Insulator Co., Irvington, Newark, N. J. 

Siemon Co., State and » Bridgeport, Conn. 

Specialty Insulation Mfg. Co., Hoosick Falls, N. Y. 

Star Insulate. See Insulation Mfg. Co. 

Starite. See, Insulation Mfg. 

Stokes & Smith — .. Summerdale “Ave. near Roosevelt Blvd., 
Philadelphia, Pa. 

Textolite. See General Flec. Co. 


Chicago. 


Thermoplax. See Cutler-Hammer Mfg. Co. 

Tegit. See Garfield Mfg. Ce. 

Union Insulating Co., Parkersburg, W. Va. 

Vuleabeston. See Colt’s Patent Fire Arms Mfg. Co. 
Vulcanized Rubber Co., 251 Fourth Ave., New York, N. Y. 
Waterbury Button Co., Wate a es 

Watertown Mfc. Co, Watertown, 


Westinghouse Elec. & Mfg. Co., 

MOLYBDENUM 

Elkon, Ine. (Div. of P. R. Mallory Co.), 350 Madison Ave., 
New York, N. Y. 

Lohfeld & Co., J. L., 53 Park Place., New York, N. Y. 

Palatine Industrial Co., 111 Fifth Ave., New York, N. Y. 

Radiotherma, Inc., 45 FE. 17th, New York. N. ¥ 

Sirlan Wire Co., 255 Sherman Ave., Newark, N. J. 

MONEL METAL 

International Nickel Co., 67 Wall, New York, N. Y. 

See Controllers, Motor. 

E Bases, Motor a. 


; Swi 
Motor Starting; Safety ; Switches 


py “¥i'tsburgh, Pa. 


MOTOR STARTERS. 


) mote Control; Switches, 

Snap (Heavy 5 

MOTORS 

Alternating Current ............... See 8 

Direct Current ....cccccccccccscccs See 8 

MOR; FT BD. scccecececsccces See M 

Motors Fractional Ep. ccvccccccces See F 

COME 0.0.0. 606.00 40000000 00000008 See U 
Actodector. See Cenbany Electric Co. 
Advance Elec. Co., 4311 Maple Ave., St. LouisM FS . 
Allis-Chalmers Mfg. Co., ee. Wis..... Mie @ > 
Allis Co., Louis, Milwaukee, Wis.............. M 8s. 
American Elec. Motor Co. Rs Te baeate hia de 
Apex Elec’l Mfg. Co., 1067 E. 152nd, ns Fs U0 
Armor Elec. Mfg. Co., 1020 Holland, Erie, Pa. eee 
Raldor Elec. (o.. 4352 Duncan Ave., St Lewis MF 8S .. 
B-Line. See Brown-Breckm Co. 
Bodine Elec. Co., 2254 Ohio, Chicago.......... FsuU 
Bogue Elec. Co., Chas. J.. 132 King, New York M.... .. 
Brown-Brockmeyer Co., Norwood Power Bldg., 

BOER, Dic ecdnecstesccedece eccccccccccces M F esa 
Burke Elee. Co., Erie. Pa...cccccccsccccccees MFs8sU 
B. T. See Allie (., Louis 
B & R Mfg. Co., #12 Lafayette, Toleda, O.. F 
Century Elec. Co., 1806 Pine. St. Louis, Me.. MF & 
Chandeysson Elec. Co., St. Louis, Mo.. 8 
Clark, Jr., Elec. Co., James, 600 E. Bergman, 

CE, TEs wave ctinscancedecessensesne 
Cleveland Armature Wks., 4732 St. Clair Ave., 

STUD. sist cadneekicn Cheat aesmaeaaes 8 
Comet Elec. Co., 47 Union Trust Bldg., Indian- 

apolis, Ind. 

Continental Elec. Co., 14 Magazine, Newark... M..S .. 
Crocker-Wheeler Elec. Mfg. Co., Ampere, J. ™M Rt 
Cushman Flec. Co.. Coneord N. H.....-...... 8. 
Day-Fan Electric Co., Dept. 4. Dayton, O FR 
Diehl Mfg. Co., Elizabeth. N. J............... R 
Diverter Pole. See Rochester Elec. Product (Co 

a — Co., _— St. Clair Ave., Ciewe- ‘“* 
Dumore Co., "35 16th, pacing, ee ae F U 
Eclipse. See Fidelity’ El 


Flectric Machinery Co., "heheeestte. Minn... M.. 8 
— — Co., 1725 Clarkstone Rd., Cleve- 
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Precision 





MOLDING 


in Bakelite 


Quick service on large and 
small runs; we are equipped 
for any size order. 


ALLEN & HILLS, 


Auburn, N. Y 


Inc., 








tlectric Specialty Co., 
Klectro-Dynamic Co., 


Emerson Electric Mfg. Co., 


Ave., St. Louis, 


Sagtens's Elec. & Mechl. 


221 South Stamford, Conn. M F 


— N. 


Works, 


St. Joseph, 


Mi. 
Chicago, Ill. 


"ies Electric Specialty Co. 
Fairbanks-Morse & Co., 


Fidelity Elec. Co., Lancaster, Pa.. 


Fitzgerald Mfg. Co. 
Fynn Weichsel. 
Galvin Elec. 

Lou Mo. 


General Elec. Co., 


Mfg. Co., 


Torrington 


, , Conn. 
See Wagner Fiec. Corp. 
3314 8S. Broadway, St. , 


Schenectady, N. Y.........- M 


Gilbert Co., A. C., New Haven, 


Conn. eooce oc 
Hamilton Beach =, Co., Racine, Wis.. Poeeeees aus 
Troy, 
Holtzer-Cabot Elec. Co., ory, 
Co., Howell, 
Mansfield, O........... 


Hobart Bros. C 


Howell Elec. Motors 


Ideal Elec. & Mfg. Co., 
Electric Co., os 
556 W. Monroe, Chicago........ F 
Co., Cincinnati, 


imperial 
Janette Mfg. Co., 
Jantz & Leist Elec. 


Akron, O. 


900 S. Wabash Ave., 


4 
33 
« 


Gesassnue M F 


ey mastele Co., Fassett & N. Y. C. R. R. 
Kendrick & Davis Co., Leba 


Kimble Flee. Co., 634 
Knapp Elec., Inc., 
Leiand Elec. Co., Da 
L. E. See Leland El 
Lincoln Elec. 
Line- Weld. 
Linzee Elec. 
Mando _ Co., 
mn. 


ec. Co. 


Co., Cleveland, Ohio 
See Lincoln 0. 
Motor Co 
911 State Tower Blag., 
(6-12-40 Volt ee 


N. 
N. Western rae Chicago M . 
Portchester, N. Y 
ay 


Marathon Elec. Mfg. Co., 32 Island, Wausau, Wis. 
Marble-Card Elec. Co., Gladstone, Mi 


Master Electric Co., 
MC. See General Hie 
Michigan Elec. & 

N. C. See 


Norfolk. See Walter 
North East Elec. Co., 


Northwestern Mfg. Co., 
Ohio Elec. & Controller Co., 

Cleveland, Ohio .... 
Elec. Mtg. Co. 
Osann Co., F., 245 Seventh Ave., 
Peerless Elec. Co., . w. ee = Warren, O. M F 


0. K. See Marathon 


Polar Cub. See Gilbe’ 
Pow-R-Full. 
Reco. See Reynolds 
Red Band. 


Reliance Elec. & Engrg. Co., 


Cleveland. O. 


Robbins & Myers, Inc., 
See Robbi 
Star Elec. Motor Co., 


Standard. 
Ave., Newark, 


ectric Co. 


Electric Co 


ns & Myers 
_ St. & 


Atlantic Blvd., Los Angeles, 


Stow Mfg. Co., 
ton, Mass. 


Super Wick. See M 


"Binghamton. » # ¥ 
Sturtevant Co., 15 Devonshire (Hyde Park), Bos- uP 
Sunlight Electrical Mfg. Co., Warret 
aster Elec. Co. 


Sterling Elec. Motors, Ine., Telegraph Rd. and 
Cal.. om 


i” 
a 


W 2< 
Milwaukee M .. .. 


New York M .. 


See Weamer ag Corp. 


See Howell Elec. Motors Co. 

1042 Ivanhoe Rd., 
Reynolds Electric Co., 2650 W. Congress, Chicago .. F 
Perineaeté, O.ccccee -MF 
‘o. 


N. J. RB. R. 


Switch start. See Lincoln Elec. Co. 


Union Elec. Motor Mfg. Co., 


Sts., Philadelphia, 


PSs ccesvccces 


Hancock & Oxford 
M 


U. 8S. Elee. Mfg. Co., 200 E. Slawson Ave., Los 


Angeles 


Valley Elec. Co., 7 Forest Park eevee St. 


Walter Elec. Mfe. 
Watson. See Allis Co 
Welco Uniframe. 

w e Elec. Co., 
Westinghouse Blec. 


Cincinnati, 


See Wesche. ‘Elec. 
B. A., 1622 

Mfg. Co., 
Willey-Wray yw Co., 


NAME PLATES 
| also Decalcomania. 


merican Name — Co., 
same Embossing Co., 


Co., B. A. 
Vine, Cincinnati M F 
East Pittsburgh M F 
1522 Central Parkway, 


117 Imlay, 
87 Barmev-Smith Co., Da: 


= 

° 

° 

: 
2na @ @ 


a22n 2S 


4 
‘3s 
‘ 2EIUEEam, ow 


2 c2aan 


Breoklyn, N. Y. 
o 


‘adda 


Co.. Linden, Mich... F 8B .. 
Electric Ry y Mfg. Co. 
_ R... | Co. 


N. 
“ex Clinton, 
5903 Maurice Ave., 


yten. 
Celoron S Div. of Continental-Diamond Fibre Co., Bridge- 


port, 
Chandler a . 


Springfield, Mass. 
Crowe Name Plate & Mfg. Co.. 
Electro-Chemical Engraving Co., 
York, N. Y. 
Etched Products Corp., 
Etching Co. of America, 1520 Montana, 


24 


1749 Grace, Chicago, Tl 
52 Vanderbilt Ave., 


90 Tenth, Long Istand City, N. 


Chicago, Ill. 


New 


¥. 








Strong 


GARFIELD MOLDED 
COMPOSITIONS 


Reduce Costs 


GARFIELD MANUFACTURING CO. 
Garfield, N. J. 


H2at Proof 


Established 1908 

















July 
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July, 1929 Electrical Manufacturing id 


A clock just as smart looking as it is 








* ONE,or a MILLION just Jike it | 


£. 











accurate... DUREZ helped make it so! 


IT’S AN electric clock. The Poole Clock, 
made by the Morse Chain Company, 
Ithaca, N. Y. A small electric flashlight 
battery keeps it going for a year at a time. 
And that clock—that smart-looking clock 
—tellstime accurately! They used Durez! 


They used Durez for the base. They 
used Durez for the battery container. 
Both have a rich mahogany effect, pol- 
ished and smooth as ivory. Durez did 
that. But Durez did more. These parts 
are tough, hard, non-brittle. Never af- 
fected by warping or splitting, nor by 
changes in atmosphere or moisture. Noth- 
ing to go wrong. As carefully designed, 
as accurately constructed, as this fine 
clock itself! Durez did that, too! 


The Durez parts came out of the mold 
finished. There was no lathing, no turn- 
ing. No surfacing to be done; no burnish- 
ing or smoothing. All intricate designing 
was cared for—grooves, patterns, let- 
tering, holes; the inserts were a part of 
the molding process; and there was just 
one operation! Finished! Nothing more 
to do. And every one of a million more 
would look exactly the same. 


Your product can be made just as 
easily. Your product can have the same 
smart, modern appearance, the same ac- 
curacy. Durez comes in a wide range of 
practical colors. You can use them 
straight. Or they can be blended, peb- 
bled, striated. Does your product need 
this beauty? Are you losing out to your 
competitor merely because his product 
looks better than yoursP Then you 
should use Durez! 


Investigate this remarkable basic 
formula material. Let us show you how 
durable it will make your product, how 
efficient, how beautiful! Write today for 
information. General Plastics, Inc., 79 
Walck Road, North Tonawanda, N. Y. 
Also New York, 
Chicago, San Fran- 


cisco, Los Angeles. 


x 


Write for this free 
booklet—“Do It With 
Durez.” Contains com- 
plete information about 
Durez—physical and 
dielectric properties, 
color ranges, and scores 
of possible applications. 
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Name Plates 
ETCHED—ALL METALS 


SERIAL PLATES 
ETCHED AND LITHOGRAPHED 
INSTRUMENT FACE PLATES 
DIALS AND SCALES 


RADIO ESCUTCHEONS AND 
METAL PANELS 


oe Etching & Mfg. Co. 
072-82 W. Grand Ave. 











Chicago, Il. 








NAME PLATES 
General 

cago 
Grammes & Sons In F., 
Premier Metal Etching ‘Co. 
Island City, N. J. 


Continued 
Etching & Mfg. Co., 


3070 W. 
ll 


Grand Ave., 
Allentown, Pa 


14th & Van Alst Ave 


chi 


Long 


Waterbury Button Co., Waterbury, Conn 

NICKEL 

American Mond Nickel Best ad Bidg., Pittsburgh, Ps 
Driver-Harris Co., J. 

International Nickel Fy 67 wali, New York, N. Y 
National-Harris Wire Co. 195 Verona Ave., Newark, N. J 
Seymour Mfg. Co., Seym 


Conn 
United States Nickel og New Brunswick, N. J 
NOTCHING MACHINES, + tae 
Ferracute Machine Co., Bridgeton, Mm. 4. 
NUT SETTING MACHINES 


Vim Electric Tool Co., 149 Broadway, New York, 


a. 


OHMMETERS. See Istruments, Laboratory Standard; aise 
Instruments, Portable and Switchboard. 

GIL-LESS BEARINGS. See Bearings, Oil-less. 

OSCILLOSCOPES. See Instruments. Laboratory Standard 


OVENS, Industrial and Laboratory 
Annealing, Temper Drawing, Mold Baking, 
Drying, Conditioning, Enameling, Japanning. 
Vacuum Impregnating. 


Vulcanizing 


Buffalo Fdry. & Machine Coe., 1543 Fillmore, Buffalo 
N. Y. (Armature and Coil.) 

Conran, Frederick M., 177 New York Ave., Newark, N. J 

Crawford Oven Co., New Haven, Conn. (Coil Driers.) 

Despatch Oven Co., 622 Knight, S. E., Minneapolis, Minn 

— —_ Metal Wks., 1341 E. Milwaukee Ave., De 
troit. ich. 


Devine Mfg. Co., 


J. P., Buffalo, N. Y. 
Eberbach & Son 


Co., Ann Arbor, Mich. (Drying.) 


Electric Heat a panes Co., 245 New Jersey R. BR 


Ave., Newark, N 

Emerson Apparatus Co., Melrose, Mass. (Conditioning.) 

Freas Thermo Elec. Co., 1206 Grove, Irvington, N. 

Gehnrich Indirect Heat Oven Co., 

General Electric Co., 

Hayes, C. I., 129 

Heidbrink Co., 
& 


Schenectady, N. 
Baker, Previdence, — a 
2633 a ae 8. 
ynes Cox Elec. Corp., 6 N. Pearl, a 
Kenworthy, Chas. F., 198 Piedmont, Waterbury, Conn 
Maehler Co., Paul, 2210 Lake, Chicago, Il. 
Miho Co., 717 Sycamore, oa 
Radio Elec’] Wks., 150 2nd, New York. N. Y 
Sargent & Co.. E. H., 185 E Superior, Chicago, Il. 
Sioux Battery & Mfg.” Co., Sioux City, Ia. (Battery.) 
Snead & Co., Jersey City, N. J. 
Standard Elec. Stove Co., Toledo, Ohio 
Steiner & Co., BE. E., 197 E. Kinney St., Newark, N. J. 
Stokes Machine Co., F. J., 5926 Tabor Rd. 
Philadelphia 
Swartwout VUo.. 18522 Euclid Ave., Cleveland, O. 
Thelco. See Freas Thermo Elec. Cn. 
Westinghouse Elec. & Mfg. Co., Mansfield. O 
Young Bros. Co., 6523 Mack Ave., Detroit, 
OXIDES, Battery. See Chemicals. Battery. 


PACKING 
Cooke Seal Ring, Dept. P, 46 
Federal Metallic Packing Co., Wakefield. Mass 
Holed-Tite Packing, Inc., 100 'E. 42nd, New York, N. Y. 
Packtite. See Federal Metallic Packing Co. 
PAINT, Varnish, Lacquer 
Varnishes, Insulating 
Painting, Dipping, 
Impregnating 
Paint, Insulating and Acid Proof..See P 
Lacquer, Metal Finishing ........ See L 
aeme White Lead & Color Wks., 8250 St Aubia 
Ave.. Detrelt. MIGR.. .. cccscvccvcvcccccscvceces o. 
Ajax. See Sherwin-Williams Co. 
Alaka. See Lacquer & Chemical Corp. 
American Di-Electrica, Ltd., Hancock and Bodine, 
Island City, N EEE RITTER es 
American Lastite Co., 3166 Lincoln Ave., Chicago.. .. P 
American Wurtzilite Co., Builders Bldg., 
antakwa Co., 1329 Mohawk, Chicago, Ill....... 
Arizona Lacquer Mfg. Co., 7 16th, Brooklyn, N. Y. 
Armlac. See Robertson Chemical Co. 
Arolac. See Arizona Lacquer Mfg. Co. 
Art-Craft. See Southwestern Paint & Vesute | Co. 
Atlantic Chemical . Coit, Irvington, N. J.. ot 
Atom Chemical “o., 96 E. 10th, New York, N. aa oe 
Rakelite Corp.. %47 Park Ave., New York. N ¥. at 
Benolite Varnish Co., 501 Columbia Bank Bidg., 
UR no nn 050005 5.0000000n00s sere eenseese v 
Berry Bros., Leib & Wight, Detroit, Mich..... v ae 
Billings-Chapin Co., 1163 E. 40th, Cleveland, 0.. V 
Biwax Corn.. 298 S. La Salle. Chicago. Tll.... . 
Bradley-Hurtz Co., 2620 S. Dearborn, 
Brevolite see Waukegan Chemical C 
Calman & Co., Emil, 42 Vernon Blvd., Long Island 
City. N. ¥ 
Carboloid Products Corp.. 


Mich 
N. Green St. 


Chicago, 


KEY 
snedoosoeban See V 
Spraying, Vacuum 


Chicago, “TL. 


25 


J. 
rang, ennd City, N. ¥ 


(Olney). 


Til. 


Chicago ae ae 
P 


sai <a] 


"15 Park Row. New York. V P .. 





The Chandler Co. 


Name Plates 


Springfield Mass. 











MPERVIOUS 


INSULATING 
VARNISH 


Electrical Insulating 
Varnishes and 


Compounds 
IMPERVIOUS VARNISH CO. 


Koppers Building 
436 Seventh Avenue, Pittsburgh, Penna. 





Electrical Manufacturing 





Celeron Co., Div. of Cont ine ntal- Diamond Fibre 
Chadeloid Chemical Co., 7 KE 45th, New York. V 

Co., Bridgeport, Ja. , 4 re 
Chinalac. See Dolph Co. - John ¢ 
Cochrane Chemical Co., 432 Danforth Ave., Jersey 

ON TE. Ee cnaaan cated atsiadastans 6c 4G Kew nens TP 2% 
Code 25 See Mitchell-Rand Mfg. “Co. 
Columbus Varnish Co., 264 Cozzeins, Columbus, O. V 
Comulac. See Martindale Elec. Co. 

Day & Co., James B., 1872 Clybourn Ave. Chi- p 
S000, FU... nsvensnaaperkekdet enng eevee 00000435 6 66 
Dolph Co., John C., 168 Emmet, — a ia VE 

Duco. See Du Pont de Nemours & 

Du Pont de Nemours & Co., Weleinaten, Dal... os PB 
Durez. See General Plastics. 

tastuan Kodak Co., Rochester, N. Y.........-++ +> ; 
Eclipse Paint & Mfg. Co., Cleveland, O.......... 8 
E. B. See Mitchell-Rand Mfg. Co. 

Egyptian Lacquer Mfg. Co., 90 West, New York. 


Electric Lacquer. John C 

Enamelac. See bertson Chemical Co. 

Ever-Brite Products Co., East Liverpool, O......... 

Ferbert-Schorndorfer Co., 12815 Elmwood Ave., 
Cleveland, 


See Dolph Co., 


Fesco. See Ferbert-Schorndorfer Co. 
Five Point. See American Wurtzilite Co. 
Franche & 440 Orleans, Chicago, Ill.. 


General Elec. Co., 
Comn. ..cceees 
General Electric Co., 
General Plastics, 
wanda, N. Y 


Merchandise Dept., Bridg e} sort, 


mem i, ae 
Inc., 76 Walck Rd., N 





George Co., P. D., 4153 Bingham Ave., St. Louis, 
BED 0:06 60505 CSN web erates ecawbneswne en b04asse% 
G. E See General Elec. Co. 
Glidden Co., Cleveland, O.........-+++eee- aT 2 Xe 
Glyptal. See General Electric Co., Schenectady 
H. B. See Maas & Waidstein Co. 
Hilo Varnish Corp., Marcy & Flushing Aves.. 

Brooklyn, N. Y. .-cccccccccccccsccccsccesccses PL 
Impervious Varnish Corp., 421 Weod, Pittsburgh. V P 
Insulaterite. See Ohmlae Paint & Refining Co. 
Insulvar. See Varflex Corp. 

Irvington Varnish & Insulator Co., Irvington, N. J. V P L 
Kodalak. See Eastman Kodak Co. 

Krakles. See Waukegan Chemical Co. 

Lacquer & Chemical Cerp., _ — wel = * 
Laqueroid. See Glidden Co.” 

Liberty. See Antakwa Co. 

Linolac. See Mica Insulator Co. 

Lowe Bros. Co., 4 ord, Dayton, 0. ...c.e0- wy 2 <s 
Lucas & Co., John, 322 Race, Philadelphia, aed 
Lucote. See Lucas & Co., John 

Maas & Waldstein, 438 Riverside Ave., Newark, . 
MecDougall-Butler Co., Inc... Evans Water & Nor- 

tom, DBelible, Ne Zecccavcnscovsscswssences ; Pr 
Martindale Elec. Co., 

fame, QO. .vessecesess 
Mawalac. See Maas & Waldstein. 

Mecco. See Henry V. Walker Co. 

Mica Insulater Co., 200 Varick St., New York.... ¥ 

M. I. C. See Mica Insulator Co. 

Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y. V P 
Nepto Lac. See Lowe Bros. Co. 

Nikolas & Co.. G. J., 1227 W. Van Buren, Chicago L 
O’Brien Varnish Co., South Bend, Ind........... PL 
Ohmlac Refining Co., 140 S. Dearborn, Chicago, Ill... P .. 
Opex. See Sherwin-Williams Co. 

Ozite. See Standard Underground Cable Co. 

P. & B. See Ruberoid Co. 

Pacoria Paint Co., 4th & Sedgeley Ave., Plila- 

Gabphia, PA. .oaccveascesesenscvcssccescsioesss L 
Pedigree. See George Co., P. D. 

Peninsular Paint & Varnish Co., Detroit, Mich. - ” 
Peerless. See Maas & Waldstein Co. 

Proxlin. See Acme White Lead & Color Wks. 
Pruett-Schaeffer Chemical Co., Taber, Pittsburgh... P L 
Reliable Leather Dressing Co., 43 Crescent, 

Island City, ee OKT eee ee eee 
Republic Varnish Co., 200 Thomas, Newark, N. J. V 
Robertson Chemical Co., 9805 Meech Ave., Cleve- 

Bem, GO. iccevsccacdvccvcdvcnessanccesseecess P 
S. P. C. See Ruberoid Co. 

Schenectady Varnish Co., Schenect » Meenece Vv 
Schorndorfer, Ferbert, 12815 Elmwood Ave., Cleve- 

BNE, Oe. ancscatececcuspiebsshses geen bedadhedes Vv - 
Sherwin-Williams Co., Cleveland, O............ YP i 
Sipe & Co., James > Chamber of Commerce 

Bldg., Pittsburgh, pAcceageruatreteseesesee es 1 
Southwestern hs = = Varnish Co., 610 Broadway, 

Kansas City, Me ..ccccccccccccccscccscccscess 
Standard Flexible OS Co., 1213 Franklin Trust 

Bide., Philadelphia. P@......ccccscsscccccsece 7 
Standard Insulation Co., Rutherford, N. J...... v 
Standard Lacquer Co., 621 Broadway, New York, . 
Standard Underground Cable Co., Div. of General 

Cable Corp., Pittsburgh, Pa.....ccccccccccese r 
Standard Varnish Wks., 443 4th Ave, New York. ¥ Ps 
Sterling Varnish Co., Haysville, Wa Coe satanes v . ‘ 
Toch Bros., 443 4th Ave., New York............ PL 
Truscon Laboratories, Canift & Grand Trunk Rail- 

way, Woetrolt. Mich... .ccccccccccscccccccccccce 
2098. 


See Mitchell-Rand Mfg. Co. 
Varflex Corp.. Rome, N. Y...csecececccesecscees 
Voltas Co., 99 Reservoir Ave., 
Vulean-Lastite. See American Lastite Co. 
Walpole See Robertson Chemical oll 
Waukegan Chemical Co., North Chicago. I) baa se ae 
Walker Co., Henry V., 17 John St., New York...... 


26 


wees 
Bridgeport, Conn. V P .. 


oo 
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LACQUERS 


Lacquer Enamels—“Krakles” 


BREVOLITE 


Quality finishes and helpful Service. 
What can we do for You? 


Waukegan Chemical Co. 
“Values That Endure’’ 
North Chicago, Ill. 











Westinghouse Elec. & Mtg. Co., E. Pittsburgh, Pa. V P .. 
SO. Titig TNNIEG, CN, 6 oo 5c csicecescccqcces ; L 
Zellac. See Zeller Lacquer Mfg. Co 

Zeller Lacquer Mfg. Co., 20 K. 49th, New York. .. L 


PANELS (panel) Engraving. 
Radio (Metal). See Radio Mountings. 
Radio (Molded). See Radio Muoldeu larts 
Radio (Hard Rubber) See Rubber Hard. 
Meters. See Instruments, Portable & Switchboard 
PAPER 
Boxes. See Boxes & Wrappers. 
Bushings. See Tubes, Paper. 
Candles. See Candles, Fixture. 
Ceres. See Tubes, Paper. 
Fibre. See Cloth and Paper. 
Fish. See Cloth & Paper. 
Insulating. See Cloth and Paper 
Parchment See Parchment Paper. 
Shades. See Shades, Fabric. 
Sleeves. See Tubes, Paper. 
PARAFFINE. See Wax and Compounds 


PATENT ATTORNEYS 
Sargent, Lester L., 1115 K Street, Washington. D. C 


PARCHMENT PAPER, Lamp Shade 
Angel H. Reeve & Co., 7 Spruce, New York, N. Y. 
Bergstrom Paper Co., Neenah, Wis. 
Bradley Mfg. Co., A. J., 101 Beekman, New York, N. Y 
Brown Paper Co., L. L., Adams, Mass. 
Chicago Rawhide Mfg Co., 1301 Elston Ave., Chicago, 
De Jonge & Co., Louis, 69 Duane, New York, N. Y. 
New York & Penn Co., 200 5th Ave., New York, N. Y¥ 
Paterson Parchment Paper Co., Passaic, N. J 
Raquette River Paper Co., Potsdam, N. Y. 
Reeve & Co., Angel H., 7 Spruce, New York, N. Y¥ 
Rogers Paper Mfg. Co., So. Manchester, Conn. 
Special Paper Mfg. Co., 96 Reade, New 
Strype, Fred C., 140 Lafayette, New York, N. 
Taylor~Logan Co., Holyoke, Mass. 
Union Paper “Twine Co., 116 St. 
Cleveland, O. 
Warren Parchment Co, Dexter, N. Y 
Weber Co., F., 1229 Buttonwood, Philadelphia, Pa 
West Carrollton Parchment Co.. West Carrollton, O. 
Windsor Locks Paser Mills Co., Windsor Locks, Conn 


PEGS, Armature 
Estes & Sons, B., 5844 Grand Central Terminal 


New York, ° 
Mitchell Rand Mfg Co. 19 Vesev. New York, N. Y 
National Vulcanized Fibre Co., Wilmington, Del. 
White supply Co., 4547 Duncan, St. Louis, Mo. 


PENS, Scorching 

Gilbert Supply Co., Independence, 
Little Speedster. See Gilbert 
Post Elec. Co., 7 E. 44th, New York, N. Y. 
Stylectric. See Post Electric Co. 


PERFORATING MACHINES 

American Perforator Co., 617 W. Jackson, Chicago. 
Asam Bros., 917 Arch, Philadelphia, Pa 

Asam Wright. See Asam HKros 

Capital Novelty Co., Lincoln, Neb. 

Cuce-ings Co, B. F., 4740 Ravenswood Park, Chicago thi 
— Engrs. Products Co., Hamilton, Ohio (Musi« 
8 
PHENOLIC INSULATION. 

Molded Insulation. 


PHOSPHOR BRONZE 
(Ingot, Rod, Sheet, Wire) 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
Elephant Brand. See l’husphur-Bronze smelting 
Gilby Wire Co., Riverside Ave., Newark, N. J. 
Phosphor-Bronze. Smelting Co., 2200 Washington Ave. 
delphia, Pa. 
Scovil Mfg. Co.. Waterbury, Conn 
PHOTO-ELECTRIC TUBES 
Burt, R. C., 327 S. Michigan Ave., Pasadena. Cal 
Foto Cell. See Raytheon Mfg. Co. 
General Electric Co., Schenectady, N. Y 
G-M Laboratories, Inc., Grace & Ravenswood Ave. 
Kino-Lamp. See Raytheon Mfg. Co. 
National Carbon Co., New York, N. Y. 
Photion Instrument ‘Corp., 574 Southern Bilvd., 
Radio Elec’l Wks.. 150 W. 22nd, New York, 

See G-M gp *pegeteios. Inc. 
Westinghouse Elec. Mfg. .. Mansfield, Ohio 
PHOTOMETERS, Lamp Testing 
Riddle. Temes G., 1211 Arch, Philadelphia, 
Foote, Pierson & Co., 75 Hudson, Newark, N. J. 


See Engraving 
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Clair Ave, N. W 
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Supply Co. 
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See Fibre, Phenol Alee 
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Gray Instrument Co., 6 . Johnson, Philadelphia. Pe 

Holophane as 342 Madison Ave., New York, N 

Leeds p Co., 4901 Stenton Ave., Philadelphia. Ps 

Luxometer. — James G. Biddle. 

Mathews. See Foote, Pierson & Co. 

National Lamp Wks of G. E. Co., Cleveland, 0 

PICK-UPS, TALKING MACHINE. See Loud Speakers 

27 

CHINALAK—A baking insulating 
varnish that thoroughly dries. Deep 
wound coils, dry from the inetde 
owt—not merely surface drying. 


Write for samples. 
gt ee 4 





water 
prayed or dipped. Gives « bright. glossy 
ng ‘black in and dries in 306 “ninuees. 
jon C Cc. DOLPH CO., 168 Emmett St.. Newark. N. J. 
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Cais or one million QUICKLY! 


by the world’s 
largest maker 


of fibre 


specialties 


WILMINGTON FIBRE 
SPECIALTY COMPANY 





Modern plar " 
lires not alor 
control. When r 
Yr a million, OU s1C K : ¥ - 
ve can. tt at 1 
ti ze d pe tic 
V valu le becau 
y : dS accur 
qual 11 ortance ) 
ng partment. 
an turn ou 

ym parts a ad 

e of them h: 

The uniform e ler 
Wilmington | aT 
its servi I Ss 
So when vy I s 
fibre probler . 

| hi h rv 
for y Ww 
t ble in mor ay 


OHMOID 
the approved lami- 
nated electrical 


. . 
insulation 

as high dielectric strength, grea 
crushing strength; w ! 
ter; joes not i v 
age and oil, gr 

olven ave n 

Ask f a sampl 





Wilmington, - Delaware 








WILMINGTON 




















Electrical Materials | 


TESTED FOR 


Dielectric Strength 
High Voltage Breakdown | 
Conductivity and Resistance 

Chemical Composition 


| 
Mechanical Strength 
| 








Microscopic Structure 
Wearing Qualities 
Operating Characteristics 


4 Written Report to Each Client 


80th St. and East End Avenue New York 


























It. is the 
Anole Steel for 
Factory, Shop 
and Office 


appliance. 















Angle and Sheet Steel 
Stools—Chairs—Desks—Bench Legs 
Tables—Benches—Cabinets—Trucks— 

Machine Tenders—Bins—Pans 
Agents and Dealers in Principal Cities 
ANGLE STEEL STOOL CO., 
Plainwell, Mich. 


Send forlatalog * 


Knurled Ferrule 
Bushing 























Ask us mo 


Ask for Catalog “C-E.M.” HH COUPLING ; 


Set Screw ment on 





The “ounce of 
prevention” 

| for electric washer troubles 
) ONEIDA 
Electrical Testing Redbovutentes FLEXIBLE 
2) Se 


mest “fapueved wee a “joint. on : 
motor shaft, and lengthens the life of your 


it should be standard equij 


all electric washers 


Flexible 


re about the ONEIDA FLEXIBLI 


DELBEE 
RUBBER CO. 


Coupling Syracuse, N. Y. 
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HOTOMETERS, Lamp Testing—C 
PIGTAILS, Commutator. See rushes, Commutator. 
Wire Gauze. Se> Brushes, Commutatur. 
poneen ey See Brushes for Vacuum Cleaners 
Gears and Pinions. 
PINION. PULLERS. See Pullers, Armature Shaft. 
LASTICS. See Molded Insulation. 
PLATES. Name. See Name Plates; Also Decalcomanis 
Fixture Outlets. See Fixture Fittings. 
Storage Battery. See Plates, Storage Battery 


P LAY ES, Storage ar 


ntinued 


are ec’l Corp., 211 Columbia, Fort Wayne, Ind 
ae See Englert Mite. Co. 

C. & B. Battery Co., 1535 S. State, Chicago, Ill 

Edes Mfg. Co., Plymouth, Mass. 

Englert Mfg. Co., 2500 Jane, Pittsburgh, Pa. 

Esto. See New Jersey Storage Battery Co. 

Fort Wayne Battery Mfg. Co., 230 E. Fourth, Ft. Wayne. 


Handler. See Witherbee Storage Battery Co. 
Link & Hemrick, Inc., 52nd St., New York, N. Y 


New Jersey Storage Battery Co., 656 Summit Ave., Union 
City, N. J. 

Universal Battery Co., 3410 S. La Salle, Chicago, Il. 

Witherbee Storage Battery Co.. 75 Columbus Ave.. New York. 


PLATING GENERATORS 
American Giant. See Connecticut 
Bogue Elec. Co., Chas. J., 132 
Burke Elec. Co., Erie, Pa 
Century Electric Co., 1806 ‘Pine, St Louis, Mo 
Chandeysson Elec. Co., Louis, Mo 

Cennecticut Dynamox Motor Ce., Irvington, N. J. 


Dynamo Motor Co. 
King, New York, N. Y. 


Conpro. See Eager Elec. Co. 
ager Electric Co., 522 Nevell, Watertown, N. Y 
Eclipse. See Fidelity Elec. Co. 


Electric Specialty Co., 229 South, Stamford, Conn. 
Esco. See Electric Speciality Co. 

Fidelity Elec. Co., Lancaster, Pa. 

Hanson-Van Winkie-Munning Co., Matawan, N. J. 
Hobart Bros. Co., Troy, O 


Holtzer-Cabot Elec. Co., 125 Amory, Boston, Mass 

Ideal E ectric 4 = ird St, Mansfield, 0. 
Jantz & Leist Elec. Co., Cincinnati, O 

Kendrick & Davis Co., Lebanon, N. H. 

U'Hommedieu & Sons Co., Chas. F., 4521 Ogden Ave., 


Chicago. Ill. 
Ovtimus. See Hanson-Van Winkle & Munning Co. 
Reliance. See L’Hommedieu & Sons Co., Chas. F 
Westinghouse Elec. Mfg. Co., East Pittsburgh, Pa. 


PLATING AND FINISHING 


Chromium Plating, Bust Proofing and other special metal- 
finishing processes. 
amaloy. See American Machine & Foundry Co. 


— << & Foundry Co., 5520 Second Ave., Brook- 

Atlantic Chemical Co., Coit, Irvington, N. J. 

Chromalite. See Metals Protection Corp. 

Diamond Chrome. See oe S. Chromium Corp. 

Ouro Chrome. ium Corp. 

General Chromium Cor. 3220 Bellevue Ave., Detroit, 
Mich. (Chromium Plate.) 

Ideal Plating & Polishing Co., 55 Branford, New: 


N. J 
Metals Coating Co. of America, 495 N. Third, Philadelphia, 
Pa 


Metals Protection Corp., 401 Michigan, Indianapolis, Ind 
varker Rust-Proof Co., 2177 E. Milwaukee, Detroit, 
Rochester Elec. Products Corp., 89 Allen, —e _ 4 
United Chromium, Inc., 51 E. 42d, New York, 
Udylite Precess Co., 3220 Bellevue Ave., Detroit, Tsien. 
(Rust- Proof Finiah.) 
U. 8. Chromium Corp., Wilkinsburg Sta., Pittsburgh, Pa 
Arn, 
Sheet, ie iy 
Ss a "Piatinum yks., 4 New Jersey Railroad Ave., 
Baker & cat om 54 Austin, Newark, N. J. 


Coffin Mfg. Co., B. F., 30 
Interstate Products Corp., 29 Commercial, 
Wilco. See H. A. Wilson Co. 
Wildberg Bros., Smelting & Refining Co., 
San Francisco, Cal. 
Wilson Co., 4 A... a my N. J. 
PLUG FUSES. and Fuse Wire. 
PLUG RECEPTACLES. Receptacles, Plug. 
PLUGS, Flashing. See Flashers, Sign. 
PLUGS. Radie. See Radio Receiver Parts. 
PLUGS, Attoanment 
A-1 Bakelite. See Connecticut Elec. Mfg. Co. 
Ajax Elec. Specialty 2. 1926 Chestnut, St. Louis, Mo 
Mad icago. 


Newark, N. J. 
‘Newark, N. J. 


742 


Court, 


Market. 


Anylite Elec. Co., 
Arrow Electric Div. 
Hartford, Conn. 
Arre-Grip. See Arrow Elec. 

Beardsley & Wolcott Mfg. Co., Waterbury, Cenn. 

Beaver Mfg. Co., 625 N. Third, Newark, N. J. 

Bee-Ell Elec. Mfg. Co., 79 Mercer, } New York, N. Y. 

Belden Mfg. Co., 2310 B. Western Ave., Chicago, Ill 
(Special Soft Rubber Plug Furnished with Belden Cords) 

Benjamin Elec. Mfg. Co., on Plaines, Ill. 

Bryant Elec. Co., Bridgepo! 

Cc. See Cutler- caer "Mtg. Co. 

Carling Toel & Machine Co., 323 Union Place, 


Conn. 
Cemco. See Connecticut Elee. Mfg. Co. 
Connecticut ae Products. 
Circle F Mfg. Co., Trenton, = J. 
Colts Patent Fire ag Ay Co., oy Conan. 
Connecticut Elec. Mfg. Bndeesor 
Connecticut Moulded Products Meriden, Conn. 
Cutler-Hammer, Inc., 1288 St. Pau Ave., Milwaukee. 


of Arrow-Hart & Hegeman Elec. Co., 


Hartford 


Diamond, See Hart Mfg. 
Dreadnaught. See eg ag Mfg. 
le Elec. Mfg. Co., Dept. a fall’ Broskiyn, N Y 
Eastman Mfg. Co ani . 
Electric Co., 94 Allyn, es. 
Ericson Mfg. Co., 3257 Bradford Rd., a oO. 
Esler Elec. ee. Co., 802 S. Adams, Marion, Ind. 
York, N. 
Fitzall. ty Rodale Mfg. Co. 
Gaynor E’ec. Co., Inc., ‘Stratford Ave., Bridgeport, Conn. 
GE-Flex. See General Electric Co 
General Electric Co., Bridgeport, Conn. (Special Soft Rub- 
‘we 





Everything in 


PORCELAIN 


Wet, Dry, Cast and Jiggered Processes 
W. DOUGLAS WOOLLEY, INC. 








East Liverpool, Ohio 





Electrical Manufacturing 





CONTACT POINTS AND 
THERMOSTATIC METAL 


AKER Contact Points are made 
with the thought constantly 
in mind that, above all, con- 
tact points must function with 


unvarying reliability. We make 
them of platinum, iridio-platinum, 
silver and special alloys. Our ther- 


mostatic metal is made for high 
and for low temperatures. Baker 
Non-Rusting Thermostatic metal 
is for use where contact with steam 
or hot water is part of the problem. 


BAKER & CO., INC. 
54 Austin St. Newark, N. J. 


ber Plug furnished with G. E 
Giope Metal Mig. Co., 2122 E. 
Jold Seal Elecl. Co. ef Ohio. 
Gripall. See Beaver Mfg. Co. 

Handle Cap. See Beaver Mfg. Co. 
Hart Mfg. Co., Hartford, Conn 
Hart & Hegeman, Div. of Arrow- -Hart & Hegeman Elec. Co., 











Cords 
Hazzard, Philadelphia, Pa 
Inc., 250 Park Ave., New 


Hartford, Conn. 

Heetach. See Marks Products Co. 

Hemco. See Bryant Electric Coe. 

Hoosick Falls Radio & Electrical Parts Mfg. Co., Hoosick 
Falis, N. 

H. & H. See Hart & Hegeman. 

Hubbell, Inc., Harvey, Bridgeport, Conn 

Iona Co., 416 W. Eighth, Los Angeles, Cal 

jiffy. See Esler Elec. Mfg. Co 

Kool Plug. See Colt’s Patent Fire Arms Mfg. Co 

Leviton Mfg. Co., 226 Newell, Brooklyn, N. Yf. 

Marks Products Co., 23 E. 16th, New York. 

Metropolitan Electric Mfg. Co., Blvd. at 14th 8t., Long 
Island City, N. 

Nelco. See Nelson Elec. Co. 

Nelson Elec. Co., Plant City, Fla. 


P. & S._ See Pass & Seymour. 
Paragon Elec. Sales Co., 215 8. Fifth, om. Pa 


Pass & Seymour, Solvay Sta., Syracuse, 

Quartap. See Connecticut Elec. Mfg Oe. 

Poloron Elec. Mfg. Co., 20 Bond, New York, N. Y 
Propp Co f., 524 Broadway, New York. 

Quick Catch. See Hubbell, Inc., Harvey. 


Real. See Smith & Co. 
Real Diamond. See Smith & Co., T. C. 
Reben Electric Mfg. Co., 2024 Gravesend Ave., 


i’. . 
Reinco. See Reben Elec. Mfg. Co. 
Reynolds Spring Co., Jackson, Mich. 
Reynolite Masterpiece. See Reynolds Spring Co. 
Ripple. See Bryant Elec. Co. 
Rodale Mfg. Co., 200 Hudson, New York. 
Safegard Elec. Appliance Co., 133 S. Twelfth, 
Samson Cutlery Co., 8 Jones, Rochester, N. Y. 
Sears, Henry D., 80 Boylston, Boston e 
Smith & Co., T. C., 3915 Powelton Ave., Philadelphia, Pa 
Snapit. See Marks Products Co. 


Breoklyn. 


Philadelphia. 


Seabee Elee. Mfg. 
Standard. 
Suitzall. 
Surefit. 
T. E 


Co., 30 _— 

See Cutler-Hammer Mfg. 

See Beaver Mfg. Co. 

See Alcor Mfg. Co. 

. E. C. See Electric Ce. 

Tedeo. See Paragon Elec. Sales Co. 

Telltale Tap. meral Elec. Co. 

a See Bryant Blee. Co. 
Torrid. See Beardsley & wy Mfg. Co. 


New York, N. Y. 
0. 


Trio-Tap. See Rodale Mf; 
Triple Tap. See General Elec. Co. 
Twin Tap. See General Elec. Co. 
United States Elec. Mfg. Co., 222 W. 14th, New York. 
Jn-X-La. ‘See ey! Elec’! Mfg. Co. 
Usite Mfg. Co., — | se Lancaster, Pa. 

Weber. See Sears. D. 
Wellmade Elec. Mfg. "Go, Torrington, Conn. 
— See Iona 

yanke: 


See Beaver Mire. Co. 
POCKET METERS. See Instruments. Pecket. 


POINTS, Contact 
American Platinum Wks., 241 New Jersey Railroad Ave., 
ia Ine., 54 Austin, N. J. (Gold, 
Platinum, Silver 
Coffin Mfg. Co., B. Fy. , 30 Court, Newark, N. J. (Platinum 


and Silver.) 
Cohn, Sigmund. 44 Gold, New York, N. Y. (Platinum. 
350 Madison 


Elkon, Ine. (Div. of Pe Mallory Co.), 


Ave., York, N. A 
Fansteel Products Co., North Chicago, II. 
Seattle. Wash. 


Newark, 


Hardy Metal Corp., 

Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. 
Co., Hartford, Conn. 

Independent Contact Mfg. Co., 545 38th, Unien City, 
N. J. (Tungsten) 

Interstate Products Corp., 29 Commercial, Newark, N. J. 
(Platinum and Silver.) 

King Mfg. Corp., Rano & Crowley Sts., Buffalo, N. Y. 
(Platinum. ) 

National Contact Co., 33 W. 60th, New York. (Platinum.) 

Niehoff & Co., C. E., 230 W. Superior, Chicago. (Platinum.) 

Spark-O-Metal. See Hardy —_— Corp. 

Wileo. See Wilson Co., H. 

Wilson Co., H. A., Newark, AN J. 


(Platinum and Silver.) 


POLARITY INDICATORS. See Ins ents, Pocket. 
POLISHING MACHINES, WIRE. See Wire Polishing 
Machines. 
PORCELAIN 

Bushings. See Bushings, Bor & Cabinet 

Liquid. 


See Cement. Liquid Porcelain. 

Molding Machine. Presses, Porcelain Mo 

Reflectors (Enameled). See Reflectors, Porcelain Enameled. 
istance Coil. 


Refractory. See Cores. 
PORCELAIN, Special Shapes 
Akron Porcelain Co. . Ohio. 
American Porcelain Co., E. Liverpool, O 
A. P. See orcelain Co. 
Rurgess & Co.. East Livernool. O 
Central Porcelain Co., Columbiana, 0. 
“ircle F Mfg. Co., Trenton, N. J. 
Colonial Insulator Co., Akron 
Connecticut Porcelain Co., Trenton, N. J. 
Cook Pottery Co., Trenton. N. J. 
Corns China Co., Wellsville, O 
Crowley & ar Henry L., 545 


N. Arlington Ave., Bast 
Orange, N. 
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Electrical Refractories Co., East Palestine, O. 

Globe a ain Co.. Mulberry St. and St. Joes Ave., Tren- 
ton, 

Hartford Faience Co., Hartford, Conn. 

Hub-Way Mfg. Co., Hubbard, Ohio. 

Illinois Electrie Porcelain Co., Macomb. Ill. 

Imperial Porcelain Wks., Canal and Mulberry, Trenton. 


Knox Porcelain Corp., Knorville, Tenn. 


Louthan Mfg. Co., East Liverpool, O. 
Mercer | Ne ne Go. a N. J. 
a a Ohie. 


National oy Co., 3, N. J. 

New Jersey Porcelain Co., Trenton, N. J. 

u Blac. See star Porcelain Co. 

Pass & Seymour, Inc., y Sta., Syracuse, 
Porcelava. See Bur, 

Porcelain Products, Inc., Findlay, Ohio. 
Square D Company, Detroit, Mich. 


N. ¥ 


Standard & Speeialty Porcelain Co., Sun Prairie, Wis 
Star Porcelain Co., Muirhead St., Trenton, N. J. 
Thomas & Sons Co., R., Lisbon, O. 
Trenle Porcelain Co., East Liverpool, Ohio. 
Union Elec’! Porcelain Wks., Inc., Trenton, N. 3 
Washington Porcelain Co., Washington, N. J. 
Woolley, Inc., W. Douglas, East Liverpool, O. 
POROUS CUPS 

Unglazed earthenware cups for pee (wet) batteries 
Co’onial Insulator Co., Akr hio 
Meddocks Sons, John, Trenton, N. 


Ohic Pottery Co., Zanesville, Ohio. 


Robinson Clay Products Co., Akron. Ohio 
POSTS, Binding 
Binding Posts, Switch Parts, Stop Points, Contaew 
Arms, ievers. See also Radio Mountings. 
American Radio Hardware Co., 135 Grand, New York 
Bunnell & Co., J. H., 32 Park Pl., New York, N. Y 


Chapman Machine Co., 
Chase Brass & Copper 
DeJur-Amsco Corp., 
Eby Mfg. Co., Ine., 
delphia, Pa. 
Ensign. See Eby Mfg. Co., 
Eureka. See Frank W. Morse Co. 
Grammes & Sons, Inc.. L. F., Allentown. Pa. 
Gray Bros., Plano. 


Til. 
~~ & eee. Div. of Arrow-Hart & Hegeman Elec. Co., 


Terryville, Conn. 

Co., Waterbury, Conn. 
418 Broome, New York, N. Y. 
H. H., 4710 Stenton Ave., 


ms. 


Phila- 


rtford ‘onn. 
Hoosick Pats Radio & Electrical Parts Mfg. Ce., Hoostes 


Falls. N. 
King. See Morse Co., Frank W. 
Morse Co., Frank W., 289 Congress, Bosten. (Spring Grip.) 


Nutmeg. See _— & Hegeman, Div. of Arrow-Hart & Hege 


man Elec. 
Polk, J. L., 4. “Bell Ave., Troy, N. Y. 
Premier Elec. Co., 1802 Grace, Chicago, Il. 
Quality. See H. H. Eby Mfg. Co. 
Queen. See Morse Co., Frank W. 


Thomastca Mfg. Co., Thomaston, Conn. 
Waterbury Button Co., Waterbury, 
OCS ae Ee (Instruments). 


See Instruments, Lab 
POTENTIOMETERS (Radio Control). See Radio Re 
ceiver Parts. 
POWDERED CARBON. See Carbon, Powdered. 


POWER TRANSMISSION CHAIN. See Chain, Powe: 
Transmission. 


isaion. 
PRESS BOARD. See Cloth and Paper. 
PRESSES, Armature Coil 


Comstock Mfg. Cu., Wilkes-Barre, Pa. 
PRESSES, ARMATURE NOTCHING. See Notehing Ma 
chines, Armature. 


PRESSES, Molded Insulation 


Burroughs Co., 246 N. Tenth. Newark, N. J. 

Dunning & Boschert Press Co., 329 W. Water, 

Elmes Engrg. Works, Chas. F., 230 N. Morgan, i Cane 
Evans orks, Gass. E., 1002 Fulton. 

Farquhar Co., A. B.. Yor Pa. 

French Oil Mill Sesadeere Co., Piqua, 


Southwark Fdy. & Mach. Co. 400 Washington Ave., Phils- 


delphia, Pa. 
Stokes Mach. Co., F. J., 5926 Tabor Rd, Olney, Phila- 
delphia, Pa. 


Terkelson Machine Co., 326 A, Boston, Mass. 
Watson-Stillman Co., 75 West St., New York, N. ¥ 
Wood & Co. R. D., Flerence, J. 
PRESSES, Porcelain Molding 
Baird, Andrew, 2715 Newark, Detroit, 
PRESSES, Punching 

Bench Presses—Power Presses; for Punching & Stamping 

"t Metal. 

Machine Co., Max, 101 Park Ave., New York, N. ¥ 

Baird Machine Co., Bridgeport, 
Bliss Co., E. W., 58rd St. & Second Ave., Brooklyn, N. Y 


Mich. 





Federal Press Co., Elkhart, Ind. 

Ferracute Machine Co., Bridgeton, N. J. 

ome Co., 200 Varick, New York, N. Y. 
bough-Jordan Tool & Machine , Elkhart, Ind. 

Pook. Stow & Wilcox Coe., South: . Cenn. 

oro Iron Works, road Ray, Rockford, Tl. 


RISMS, Chandelier. tals, Chandelier. 
PROJECTOR LENSES. "Tee. 


PULLERS, prmsnaneltre Shaft 
M Shaft & Pinion Pullers & a 


Crane Puller Co., Waltham, Mass. 
Columbia Machine Works *& Malleable Iren Co., Atlantir 
Dutt Mie. ‘Sean Osteen * —_ ™ 
3 mpany, tsburg ‘a 

Electrie Service Supplies Co., 17th & Cambria 

Philadelphia, Pa. 
Little Giant. See Premier Elec. Co. 
Peerless. See Electric Service Supplies Ce 
Premier Electric Co., 1802 Grace, Chicago, Ill. 
Weidenhoff, Joseph. 4352 Roosevelt Rd., Chicago. Il 


PULLEYS, Composition 
General Electric Co., Schenectady, N. Y 


Rockwood Mfg. Co., = a Ind. 
Sprucolite Co., Bloomfield, N. 
30 





PORCELAIN 


Mercer Porcelain Co., Inc., Trenton, N. J. 
SPECIAL SHAPES 
Let Us Quote Prices 
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are created... 










The reputation of Kurz-Kasch mould- 
ing has been established by the un- 
flagging zeal of our organization for 
the finest results. The best ma- 
terials, equipment and facilities are 
available, as well as ideal working 
conditions. 








Where the finest 


moulding traditions 


nes 


a : 














Made in 


.00005” 


Eastern Office 


1001 Woolworth Bldg. 
New York City, N. Y. 








various 


| ‘ ‘ pees ; 

| Electrical Trade for 25 years. 
| 

.00065” and up 


Glassine 
Paper 


| We have manufactured and supplied 


glassine paper for insulating to the 


thicknesses 


Sheets and perfect rolls 
V4" wide and up 
1/64” 
| On contract orders will carry your 
| paper in stock so that we can make 


immediate shipment when required. 


Midwestern Office 


618 1st Nat’l Bank Bldg. 


Chicago, IIl. 


Electrical 


Moulding Headquarters their safe confidant in particularly exacting situa- 
Not only have we been able to create new traditions of workman- 


tions. 
ship, but 


without disturbing our plant routine 


Manufacturers of 


we have 


KURZ-KASCH 


PLASTIC MOULDING HEADQUARTERS 


widely 


the 
Get in touch 


consistently turned out 


quarters for quotations. 


varied moulding 


most 


needs have found 


intricate castings 


| 
with Moulding Head- \| 


THE KURZ-KASCH Co. 


Dayton, Ohio 
Moulde 


rs of Plastics 











Hartford City Paper Co. 


Main Office and Mills at 
HARTFORD CITY, IND. 




















tupakoff 


Refractory Tubing 


Especially compounded for high temperature 
work, our “Stupakoff” tubes readily withstand 
continuous exposure to temperatures over 
3000° F. Impervious to ras, chemically inert, 
strong, tough, they resist deformation and 
thermal shocks. 
Approximately 600 sizes of refractory tubing a 
stocked, ranging from .015” O. D. to 2” O. D 
and from 1/16 to 48 long, and very lose 
tolerances on physical 
STANDARD USALITE TUBES (Gr Senves) dimensions are main 
ARTIAL GR F SE ‘ ze tained 
We are 2 
confer with 1 on 
your special blems 
and ask that you 
present these to is 
now. No obligation. Also 
write for catalog and 


prices on standard Stu- 


pakoff refractory tubing 


STUPAKOFF 
LABORATORIES, 
INC. 


6627 Hamilton Ave. 
Pittsburgh, Pa. 
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PUMPS, Oll Burner 
Janette Mfg. Co., 556 W. Monroe, Chicago, I. 
Milwaukee Tank Wks., Milwaukee, Wis. 
Monroe Machine Tool Co., 737 W. rr Blvd., Chicage 
Reflex. See Simplex Oil Heating Co. 
Simplex Oil Heating Co., 1199 Eddy, Providence, B. L 
Teesdale Mfg. Co., 427 Market, Grand Rapids, ‘Mich. 
Zisch Engineering Co., 39 Ave. L, Newark, N. J. 
PUMPS, Vacuum 

To Exhaust Incandescent Lamps. 
Beach-Russ Co., 50 Chureh, New 


York, N. Y. 
Bishop & Babcock Sales Co., 4901 Hamilton Ave., N. E., 


Cleveland, O. 
Dunham Co., C. A.. 450 East Ohio, Chicago, Ill 
Eimer & Amend, 205 3rd Ave., New York, N. * 
Eisler Elec. Corp., 756 S. 13th, Newark, N. 
General Eiectric Co., Schenectady, N. Y. 
Hubbard’s Sons, Norman, 1 Cariton Ave., Brooklyn, N. Y. 
Leiman Bros., 23 Walker, New York, N. Y. 
Packard. See Hubbard’s Sons, Norman. 
PUNCHING PRESSES. See Presses, Punching. 


PUNCHING and BENDING, Sheet Steel 
Anderson Mfg. Co., Albert & J. M., 289 A, Boston, Mass 
Niagara Mach. & Tool Wks., Buffalo, N. Y. 


RACKS, Wire Reel 
(With Tension Device Attached). 

Armature Coil seemed Co., 2415 Forestdale Ave., 
Cleveland, Ohi 

Browning. See Mutual Foundry & Machine Co. 

Chapman Elec’l Wks., P. E., — Chouteau Ave., St. 
Louis, Mo. (Tensionless Dere eler 

Columbia Machine Tool Works & Malleable Iron Co., Atlantic 
Ave. and Chestnut St., Brooklyn, N. Y. 

Comstock Mfg. Co., Wilkes-Barre, Pa. 

Electric Service Supplies Co., 17th & Cambria Sts., 
Philadelphia, Pa. 

General Elec. Co., Scheneetady, N. Y. (Tension Indicator.) 

Mutual Foundry & Machine Co., Atlanta, Georgia. 

Segur. See Electric Service Supplies Co. 


RADIO CIRCUIT COMPONENTS 
This heading includes Inductances (Coils), Capacitors 
(Condensers), Fixed Resistances, Grid Leaks, Trans- 
anes. Choke Coils, and Filters, also Amplifier Units 
an sits. 

Acme Appar. Corp., 39 Osborne, Cambridge, Mass. 

Acme Products Co., Boston, Mass. 

Acme Wire Co., New Haven, Conn 

Aero-Call. See Aero Products, Inc. 

Aerovox Wireless Corp., 80 Washington, Brooklyn, N. Y 

Aero Products, Inc., 4611 Ravenswood Ave., Chicago, III. 

Air-King Products Ce., 216 Wallabout, Brooklyn, N. Y. 

Ajax Elec. Specialty Co., St. Louis, Mo. 

Alden Mfg. Co., Springfield, Mass. 

Al!-American Mohawk Corp., 4201 Beimont Ave., Chicago 

Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 

Amerchoke. See American Transformer Co. 

American Apparatus Co., Richmond, Ind 

American Specialty Mfg. Co., 165 Holland Ave., Bridge- 
port, Conn. 

American Transformer Co.. ae N. J 

Amperite Rheostat. See Radial! 

Arco Elec’! Corp., 211 E. Columbia, Fort Wayne, Ind. 

Arctic See Premier Elee Co. 

Art Dial. See Pilot Radio & Tube Corp. 

Audioformer Transformer. See Pacent Electric Co. 

Autoformer. See Thordarson Elec. g. Co. 

Automotive Parts Mfg. Co., 70 Washington St., Brooklyn, 

B-Conomizer. See Pilot Radio & Tube Corp 

Benjamin Elec. Mfg. Co., Des Plaines, IIL. 

Bonine. See Turn-it Radio Sales 

Branston Co., Chas. A., 297 Washington. Buffalo, N. Y 

Brooklyn Metal Stamping Corp., 718 Atlantic Ave., Brook- 
lyn. N. Y¥ 

Browning-Drake Corp., Calvary, Waltham, Mass 

Buffer See Aerovox Wireless Corp. 

Buffalo. See De Jur-Amsco Corp. 

Camfield. See Columbia Metal Products Co. . 

Camphett Electric Wig. Co 15 Stewart. Lynn, Mass. 

Capacigrad. See Pilot Radio & Tube Cory 

Cardwell Mfg. Corp., Allen D., 81 Prospect, Brooklyn, N. Y 

Carter Mfg. Co., 6399 Fuclid Blvd. Fast Cleveland. O. 

Carter Radio Co., 407 S. Aberdeen, Chicago, IIl. 

Central Radio Corn... Beloit. Wis 

Centraline. See Pilot Radio & Tube Corp 

Certified Condenser. See Radio Condenser Co 

Chelten Elec. Co., 4859 Stenton Ave.. Philadelphia. Pa 

Chieagn-Jefforaon Fuse & Elee (o., 1595 W. 15th. Chicago. 

Clarostat Mfg. Co., 281 N. Sixth, Brooklyn, N. Y. (Radio 
Resistance. ) 

Cole Radio Mfg. Corp., 536 Bloomfield Ave., Bloomfield. N. J 

Columbia Metal Products Co., 360 E. Grand Ave., Chicago, 

Coneertone. See Chicago-Jefferson Fuse. 

Connectoralds. See Alden Mfg. Co. 

Continental Carbon, Inc., Cleveland, O. 

Continental. See Gardiner & Henburn, Ine 

— ee Mfg. Co., Anable & Rawson, Long Island 

N 


amin Corp., 166-32 Jamaica Ave., Jamaica, N. Y. 

Crefot. See Premier Elec. Co. 

Daven Corp., 158 Summit, Newark, N. J. (Kits) 

DeForest Radio Co., Jersey City, N. J. 

De Jur-Amsco Corp., 418 Broome, New York, N. Y. 

Diamond Weave Coil. See Sickles Co., F. 

Dongan Elec. Mfg. Co., 2985 Franklin, Detroit, Mich. 

Dubilier Condenser Corp., 342 Madison av., New York. 

Dumont Elec. Co., 40 W. 17th, New York, Ze 

Duratran. See Dubilier Condenser Corp. 

Durham & Co.. 1936 Market, Philadelphia, Pa. 

Dymac. See Electrical Products Mfg. Co. 

Dynohmic. See Lynch. Inc. 

Fagle Elec. Mfg. Co., 59 Hall, Brooklyn. N. Y. 

Flectrad. Inc., 173 Varick. New York, N. Y. 

Flectrical Products Mfg. Co., Providence. R. I. (Kit.) 

Flectrical Research Laboratories, 2500 Cottage Ge Ave.. 
Chicago, TIl. 

Flectro Motive Engineering Corp.. 127 W. 17th, New York 

Fikay. See Tanghein Kaufman Radio Co. 

Flkon, Inc., 350 Madison Ave., New York, N. Y. 

Fl Menco See Electro Motive Engineering Co. 

Equamatic Kit. See Karas Elec. 

Fquitrol. See “ardwell Mfg. Corp. 

R-Z See Polymet Mfg. Corp. 

Paradon. See Wireless Snecialty Apparatue Co 

Fast Co., John —_ 3982 Barry Ave., Chicago. Ill. 

Ferranti, Inc., W. 42nd, New York, N. Y. 

Filatrol. See A  ondaae Corp. 

Filtrola. See = American Mohawk Corp 

Flechtheim Co., A. M.. 136 Liberty, New York, N. Y. 

Ford Radio & Mica Corp.. 113 Rleecker. New York, N. Y¥ 

Frost, Inc.. Herbert H., 1142 W. Beardsley, Elkhart, Ind. 

F. & H. Radin Laboratories, Fargo. N. D. 

Gardiner & Hepburn, Inc., 611 Widener Bldg., Philade)- 
phia. Pa 

General Instrument Corp., 225 Varick. New York, N. Y. 

General Radio Co.. 30 State Cambridge. Mass. 

General Transformer Corp., 910 W. Jackson Blvd., Chicago 

General Winding Co, 214 Fulton. New York, N 

Gen-Win. See General Winding Co 


Electrical Manufacturing 


Glastor. See Daven Corp. 

Glovar Corp., Niagara Falls, N. ¥. 

Glo-Dia!. See Wireless Kadio Coty. 

Gray & Danielson Mig. Co., 260 Ist, Sam Francisco, Cal. 

Halldorsen Co., 4745 = Western Ave., vhicago, ill. 

Hamilton- Sangamo Corp 

Hammariund Mfg. Co., “424 W. 33rd, New York 

Hardwick, Hindle, Inc., 122 Greenwich, New York: % 

Hurmonik. See Karas Elec. Co, 

Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co.. 
Hartford, Conn. (TRF Kits.) 

Heagehog Transtormer. Ses Premier Elec. Co. 

Heinemann Elec. Co., Trenton, N. J. 

Held-Tite, Hi-ohm, Hi-pot. See Carter Radio Co. 

Hi-Q Kit. See Hamumarlund. 

Hum-Dinger. See Clarostat Mfg. Co. 

Hy-Wat. See Electro Motive gry | Corp. 

igrad Condenser & Mfg. Co., 26 Avenue UD, Rochester, N. Y. 

infra-Dyne. See Wray & Danielson Co, 

International Resistance Co., 2006 Chestnut, Philadelphia, Pa 

Isograd, Isoleak. See Pilot Radio & Tube Corp. 

J-M-P. Mfg. Co., 3326 Fond du Lac Ave., Milwaukee, Wis. 

Karas Elec. Cuv., 4040 N. Rockwell, Chicago, Ill. 

Kelford. see American Specialty Co. 

Kenyon Transformer Co., 122 Cypress Ave., New York, N. Y. 

Kilograd. See Pilot Radio & Tube Corp. 

Kroblack, See Mountford, C. E. 

ikuprox. See Kodel Radio Curp. 

Langbein-Kaufman Radio Co., 62 Franklin, New Haven, Conn 

Lavite. See Aerovox Wireles Corp. 

Lautz Mfg. Co., 245 N. J. RB. R. Ave., Newark, N. J 
(Radio Resistance). 

Lekeless. See Benjamin Elec. Mfg. Co. 

Lemnis. See General by Co. 

L. M. C. See Lautz Mfg. 

Loftin-White. See a Mfg. Co. 

Loless. see Wireless Kadio Corp. 

Lynch, Arthur H., 1775 Brosdway, New York, N. Y. 

Marco. See Martin- -Copeland Co. 

Martin-Copeland Co., 101 Sabin, Providence, RB. L 

Maxitran. See Electrical Research Laboratories. 

Mayolian Corp., 1668 Webster Ave., New York, N. Y¥ 
(Tone Filter.) 

Meggit. See Cole Mfg. Corp. 

Melco-Supreme. See Le Jur-Amsco Corp. 

Melcoupler. See Robertson-Davis Co. 

Meloformer. See Robertson-Davis Co. 

Metaieak. See Dubilier Condenser Corp. 

Metralign. See General Instrument Corp. 

Micadon Condenser. See Dubilier Condenser Corp. 

Micamold Radio Corp., 1087 Flushing Ave., Brooklyn, N. ¥ 
(Amplifier Kit.) 

Mica-Static. See Dubilier Condenser Corp. 

Micon Condenser. See Dubilier Condenser Cerp 

Microeondenser. See Sterling Mfg. Co 

Micrograd. See Pilot Radio & Tube Corp. 

Micrometric. See Karas Elec. Co. 

Microstat. See Premier Elee. Co. 

Midline. See Hammarlund Mfg. Co. 

Modern Electric Mfg. Co., Toledo, O. 

Mountford, C. E.. 30 Sullivan, New York. N ¥ 

Muter Co., Leslie F., 8440 S. Chicago Ave., Chicago, 
Ill. (Amplifier Kits.) 

National Co., 61 Sherman St., Malden, Mass. 

Neutro-Grad. See Pilot Radio & Tube Corp. 

New York Coil Co., Mount Clare, Pa. 

Nutmeg. See Hart & Hegeman Mfg. Co. 

Ohio Carbon Co., 8215 Almira Ave., Cleveland, O. 

Ohmite Mfg. Co, 642 N. Albany Ave., Chicago, I 
(Resistance. ) 

One Way. See Carter Radio Co 

Urthometrie. See Karas Elec. Co 

Orthophone. See De Jur-Amsco Corp. 

Pacent Electric Co., 91 7th Ave., New York, N. Y. 

Pam. See Samson Elec. Co. 

Panatrol See Wireless Radio Corp. 

Perry Elec’l Resistor Corp., 280 New Main S8t., Yonkers 
N. Y 


Phasatrol. See Electrad, Inc. 

Philmore Mfg. Co., 106 7th Ave., New Yerk, N. Y. 

Piander. See De Jur-Amsco Corp. 

Pierce Airo. See United Scientific Laboratories 

Pilot Radio & Tube Corp., 323 Berry, Brooklyn, N. Y. 

Pilotran. See Pilot Radio & Tube Corp 

Potter Mfg. Co., North Chicago, III. 

Polymet Mfg. Corp., 599 Broadway, New York, N. Y 

Power Box. See Scott Sales Co. 

Powerohm. See International Resistance Co. 

Powrad, Inc. 486 Johnson Ave., Brooklyn. N. Y¥ 

Precision Coil Co., 122 Greenwich, New York, N. Y. 

Precise Mfg. Corp... 254 Mill, Rochester, N. Y. 

Pre . wate Co., 1802 Grace, Chicago, Ill. 
Chica: Ill. 

Protectoraid. See Alden Mfg. Co 

Pyrohm. See Aerovox Wireless Corp. 

Radiall Co., 50 Franklin. New York, N. Y. 

Radio Appliance Corp., Springfield, Mass 

Radio Condenser Co., Thorn & Copewood, Camden, N. J. 

Radio Engrg. Laboratories, 100 Wilbur Ave., Long Island 
City, N. Y. (Short Wave Kit.) 

Rudioloe Switch. See Cutler-Hammer Mfg. Co. 

Radio Receptor Co., 106 7th Ave.. New York. 

Radiostat. See Allen-Bradley Co. 

Raola. See Modern Elec. Mfg. Co 

Rauland-Lyric. See All American Mohawk Corp 

Receptrad. See Radio Recentor Co. 

Reesonator. See F. & H. Radio Laboratories. 

Regal. See American Specialty Mfg. Co. 

Reliable Parts Mfg. Co., Wellington, O. 

Remler. See Gray & Danielson Co 

Resistaformer. See Aerovox Wireless Corn 

Resistograd. See Pilot Radio & Tube Corp 

Rittenhouse Co., A. E., Honeoye Falls, N. Y. (Sole Selling 
Agent), Hatheway & Co., 16 Hudson. New York, N. Y. 

Roberts Condenser. See Hammarlund Mfg. Co. 

Robertson-Davis Co., 412 Orleans, Chicago, Ill. 

Samson Elec. Co., Canton, Mass. (TRF Kits.) 

Seovill Mfg. Co., Waterbury, Cenn. 

Senior. See All American "Mohawk Corp. 

Sensory. See Heinemann Electric Co. 

Sevison Magneto Engr. Co.. 397 Phillips, Tolede, 0. 

Sickles Co., F W.. 130 Tinton. og > Mass. 

Signal Elec. Mfg. Co., en Mich. 

Silver-Marshall, Inc., 6401 W. 65th St., Chicago. (Am- 
plifier Kits.) 

Silvertone. See Radio Receptor Co. 

- Bae See Wireless Radio Corp. 

S. L. T. See General Instrument Corp. 

Somersolo. See DeForest Radio Co. 

Splitmeter. See Premier ec 4 

Sprague Specialties Co., Dept. M., Quincy, Mass. 

Standard Transformer Co., Warren, 0. 

Sta-Put. See Martin-Copeland Co. 

Sterling Mfe. Co.. 2831 Prospect Ave.. Cleveland, O. 

Stromberg-Carison Tel. Mfg. Co., 1060 University Ave 
Rochester, N. Y. 

Submariner. See J-M-P Mfg. Co. 

Super Multiformer. See Precise Mfg. Corp 

Supertran Transformer. See Ford 4 & Mica Co 

Symphony See Modern Eler Mfe 

Syncrodenser. See Precise Mfg. tg 

3? 
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Telemonic Coil. See Condenser Corp. of Sn. 

Telos Coil, See Condenser Corp. of Am 
Thompson-Levering Co., 351 N. 57th, Philadelphia, Pa. 
Thordarson Elec. Mfg. Co., Huron & sbury Sts., Chicago 
Tobe Deutschman Co., Canton, Mass. 

Tone Control. See Sprague Specialties Co. 

Torvid. See All American Mohawk 

Transcript-Clapp Kit. “oo Samson Electric Co. 

Truphonie Amplification. See Alden Mfg. Co. 

Tunadapta. See Lynch, Arthur 

Tuway. See Carter Radio Co. 

Twin-aud. See Peerless Radio Co. 

Twin-Eight Transformers. See Bodine Electric Co. 
Two-Ten & Two-Eleven. See Silver-Marshall. 

Tyrman Elec. Corp., 314 W. Superior, Chicago, Il. 
Ultra Vario, See Bruno Radio Corp. 

Univernier Condenser. See Auburn Button Werks. 
Universal Electro Chemical Corp., 30 W. 15th, New York 
Universal Winding Ce., , Mass. 

Variall Condenser. See Muter Co. 

Volta. See Universal Electro Chemical Corp. 

Volumgrad. See Pilot Radio & Tube Corp. 

Walbert Radio Corp., 1000 Fullerton Ave., Chicago, IIL 
Waterbury Button Co., Waterbury, Conn. 

wee Radio Corp., Varick Ave. & Harrison Pl., Brooklyn. 


Wireless Specialty Apparatus Co. (J. P.), Boston, Mass 
RADIO HARDWARE. See Radio 4 


RADIO MOUNTINGS 
Coil Mountings, yr Sliders and Rods, Switches, Detectors, 
Detector and Grid Leak Mountings, Panel Brackets, Special 
_— Hardware & Trimmings, Metal Dials, Metal Panels. 


pa Wireless Corp., 8@ Washington, Brooklyn, N. Y. 

Alden Mfg. Co., Mass. 

American Emblem Co., Utica, N. Y. 

American Radio Hardware Co., 135 Grand, New York 

Bonza. See Haydon & Haydon. 

Carborundum Co., Niagara Falls, N. Y. (Detector.) 

Chapman Machine Co., Terryville, Conn. 

De Jur-Amsco Corp., 41 roome, New York, N. Y. 

Durham & Co., 1936 Market, Philadelphia, Pa. 

Electrad, Inc., 178 Varick, New York, Xe 

Etched Products Corp., 90 Tenth, Long Island City, N. 
(Metal Panels.) 

Eureka. See Morse Co “rank W. 

General Etching & Mfg. Co., 3072 West Grand Ave., Chi 
cago, Ill, (Metal Panels & Escutcheons.) 

Globe Technolian Corp., Reading, Mass. 

Glodial. See Wireless Radie Corp. 

Hart & Hegeman Mfg. Co., Hartford, Conn. 

Hayion & Haydon, 167 Chambers, New York, N. Y. 

Morse Co., Frank W., 291 Congress, Boston, Mass. 

Muter Co., Leslie F., 8440 8S. Chicago Ave., Chicago 

Na-Ald. See Alden Mfg. Co 

Union Insulating Co., 296 Broadway, New York, N. ¥ 

Wireless Radio Corp., Varick Ave. & Harrison Pl., Brooklyn 

Yaxley Mfg. Co.. 9 8S. Clinton, Chicago, Il. 

RADIO PANEL ENGRAVING. See Engraving, Radio Panel. 


RADIO RECEIVER PARTS 
Rheostats, Sockets, Plugs, Jacks. 

Acme Elec. & Mfg. Co., 1652 Rockwell, Cleveland, Ohio. 

Alden Mfg. Co., Springfield, Mass. 

Allen-Bradley Co., Reed, Milwaukee, Wis. 

Amacostat. See American Apparatus Co. 

American Apparatus Co., Richmond, Ind. 

—— Specialty Mfg. Co., 165 Holland Ave., Bridgeport 
onn. 

Automotive Equipment Cu., 317 Halsey, Newark, N. J 

B. M. S__ See Brooklyn Metal Stamping Corp. 

ages Mfg. Co., 625 N. Third, Newark, N. J. (Multiple 
lugs.) 

Benjamin Elec. Mfg. Co., Des Plaines, IIl. 

Brach Mfg. Corp., L. 8., 120 Sussex Ave., Newark, N. J 

Brooklyn Metal Stamping Corp., 718 Atlantic Ave., Brooklyn 

Cabelug. See Jones. Howard 

Carter Radio Co., 407 S. Aberdeen, Chicago, Ill. (Also 
Socket Adapters.) 

Central Radio Laboratories, 14 Keefe Ave., Milwaukee 

Centralab. See Central Radio Laboratories. 

Clarosat Mfg. Co., 285 N. Sixth, Brooklyn, N. Y 

Cle-Ra-Tone. See Benjamin Elec. —, _Co. 

D. A. Radio Co., 30 Hollister, . >} | 

De Jur-Amsco Corp., 418 Broome, New York, N. Y. 

De Veau. See Stanley & Patterson. 

Dongan Elec. Mfg. Co., 2985 Franklin, Detroit, Mich 

Duostat. Ses De Jur-Amsco _ 

E-Z. See Polymet _, 

Bby Mfg. Co., H. H., 4710 "inenten Ave., Philadelphia, Pa 

Electrad, Ine., 173 Varick, New York, N. Y. 

Electrical Products Mfg. Co., Providence, R. I. 

Fantail Plug. See Brooklyn Metal Stamping Corp 

Frost, Herbert H., 1142 W. Beardsley, Elkhart, Ind 

Gem-Jac. See Frost, Herbert H. 

General Instrument Corp.. 225 Varick. New York. N Y 

General Radio Co.. 30 State, Cambridge, Mass 

Gray & Danielson Mfg. Co., 260 First, San Franctesen. Cal 

Hart & Hegeman, Div. of Arrow-Hert & Hegeman Elec. Co., 
Hartford, Conn 

Heinemann Elec. Co., Trenton, N. J. 

Imp. See Carter Radio Co 

Jones, Howard B., 2300 Wabansia, Chicago. (Multiple Plug) 

Klosner Radio Corp., 1022 E.~-178th, New York, N. ¥ 

Martin-Copeland (no. 191 Sabin, Providence, R. I. 

Micrograd. Sce Pilot Rad & Tube Corp. 

Modu-Plug. See Central Radio Tab. 

Morse Co., Frank W., 291 Congress, Boston. Mass 

Muter Co., Leslie F., 8440 S. Chicago Ave., Chicago 

Nutmeg. See Hart & Hegeman, Div. of Arrow-Hart & 
Hegeman Elec. Co. 

Pacent Elec. Co., 91 Seventh Ave., New York, N. ¥ 

Pan-Tab Jack. See Frost, Herbert H. 

Philmore Mfg. Co.. 108 Seventh Ave.. New York N_ ¥ 

Pilot Radio & Tube Corp., 323 Berry, Brooklyn, N. Y. 

Polymet Mfg. Corp.. 599 Rroadwav. New York, N. Y¥ 

Premier Elec. Co., — Grace, Chicago, Il 

Recto Mfg. Co., 23 Third, Cincinnati. hie 

Rohertson-Davis Co., W561 W. Superior, Chicago, Tl 

Royalty See Flectrad, Inc 

Sameon Elee. Co., Canton, Mass. 

Socostat. See D. A. Radio Co. 

Stanley & Patterson, 150 Varick, New York, N. ¥ 

Sterling Mfg. Co., 2881 Prospect Ave. Cleveland. Ont: 

Tubestat. See Muter Co 

Wireless Radio Corp., Varick Ave. & Harrison Pl]. Rronkivnr 

Yaxley Mfg. Co., 9 S. Clinton, Chicago. IM 

RADIO RECTIFIER TUBES 

Armstrong Electric Co., 187 Sylvan Ave., Newar N. 2 

Arcturus Radio Tube Co., 260 Sherman Ave., Newar N. J 

Cable Radio Tube Corp., 80 N. Ninth, Brooklyn, N. Y 

Ceen Mfg. Co., 702 Eddy, Providence, R. I 

Conneway Elec. Laboratories, 406 Jefferson. Hoboken 

Cunningham, Inc., E. T., 870 Seventh Ave.. New York, Y 

ar ya as Co., Franklin St. & Central Ave., Jersey 
ty 


ity. * * 
Diamond Electric Co.. Newark, N. J. 3 
Niamond Vacuum Products Co. 4952 Niversev Ave., Chicago 
Eveready Raytheon. See National Carbon Co 
sk 
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MICA 


For Heater Elements 


We carry the largest 
of 
the country 
from which your 
can be 
promptly—stamped to 
any pattern and 
any desired quantity. 


EUGENE 
MUNSELL & CO. 


200 Varick St., 
Dearborn St., 


AMBER DOMESTIC 


imported 


filled 


in 


New York 


Chicago 
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SPECIALTY CO. 
Wilmington, Del. 
N.Y. Office and Wareh suse 
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INDIA, AFRICAN, SO. AMERICAN a 


Specia'ists in punchings ana 
ni 
requ.re- 


FRANKLIN FIBZE 
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SHEETS — RODS — TUGES WASH ERS — SPECIALTIES 

















Bake! 
JAKCL 


ite moulding that will satisfy you completely as 


to uniformity, accuracy and speed. Our service is 
backed by long mould-making experience, so we 
: ; 

know it’s 100% right. Quotations promptly given. 


Kuhn & Jacob 


Machine & Tool Co. 


502 Prospect Ave. 
Trenton, N. J. 








We make our 
own moulds 





























Two-way Socket 
Jet Black 
Angular 


Modern 


A Manufacturer 
put it up to us... 


H* asked us to mold a two-way socket that would 
possess modern style and beauty; would be elec- 
trically sound; and commercially practicable. 

We did. 

Now we produce it for him in quantity. CeTec enabled 
us to meet his sales needs exactly. 

Many other manufacturers who have “put it up to us” 
have had the same experience. And they now know the 
advantages of CETEC tensile and 


as a material: high 


transverse strength, dielectric resistance for almost any 


need, easily and accurately molded, in black or brown or 
beautiful mottled effects. 

Probably we can help you by improvements and sav- 
ings. Put it up to us. Mail the coupon with samples or 
blueprints of your parts or products. 


MOLDED 


CHICAGO 
427 W. Randolph St. 
Randolph - 0008 


PRODUCTS 
NEW YORK 


24 W. 40th Street 
Lackawanna - 0510 





CONNEC 


MOLDED PRODUCTS CORP. 


nm x Tom 
:§G& 0 4 

MERIDEN, CONN. 
about CIETEC and its use in the 


Give us full information 


following parts: 
Name 

Address 

City 





State 
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RADIO RECTIFIER TUBES—Continued 


o~ Seal mn Co. of Ohio, Inc., 250 Park Ave., New 

r 

Hygrade _ mas Co., Salem, Mass 

Jaeger esearch Laboratories, 280 Park Ave., Weehaw- 
ken, N. J 

Ken-Rad Tube & Lamp Corp Owensboro, Ky. 

La Salle Radio Corp., Div. of Matchless Elec. Co., 1500 
N. Ogden Ave., Chicago, IIL 

Manhattan Elecl. Supply Co., 510 Sixth Ave., New York. 

National Carbon Co., New York, N. Y. 

Neptron. See Hygrade Lamp Co 

Northern Mfg. Co., 367 Ogden, Newark, N. J. 

Paramount Mfg. Co., 79 Orange, Newark, N. J. 

Perryman Electric Co., North Bergen, N. J. 

Radio-Victor Corp. of America, 233 Broadway, New York 

Sonatron Tube Co., 1020 S. Central Park Ave., Chicago, Ill 


Specialty Appliance Co., 6611 Euclid Ave., Cleveland, Ohio 
Sylvania Products Co., "Emporium Pa. 

Televocal Corp., 588 Twelfth, West New York, N. J. 
= no & Elec. Corp., 500 Chancellor Ave.. Irvington 


RADIO TRANSFORMERS. See Radice Circuit Components 

RADIO TUBE BASE BRANDERS. See Engraving Radio 
>anel. 

RADIO TUBE BASES. See Radio Molded Parts. 

RADIO TUBE BULBS (Unfinished). See Bulbs, Glass 


RADIO WIRING HARNESS 


Special wiring cable and harness assemblies for radio 
battery connections, radio tube adapter harness for eon- 
verting battery operated receivers to A.C. operation; 
Socket Adapters for Power Tubes; Loud Speaker Exten- 
sion Cords—This heading also includes auto ignition 
assemblies. 

Afco. See American Fabric Co. 

Ajax Elec. Specialty Co., 1926 Chestnut, St. Louis, 

Alden Mfg. Co., Brockton, Mass. (Adapters.) 

Alpbus. See Alpha Radio Supply ; 

Alpha Radio Supply Co., 520 Broadway, New York, N. Y. 

Alpstrand. See Alpha Radio Supply Co. 

American Braiding Co., Holyoke, Mass. 

Belden Mfg. Co., 2310B S. Western Ave., 

Birnbach Radio Co., 254 W. Sist St., New 

Blue Ribbon. See Crescent Braid Co. 

Brach Mfg. Co., L. S., Newark, N. J. 

Connectoralds. See Alden Mfg. Co. 

Cornish Wire Co., 30 Church, New York, N. Y. 

Corwico. See Cornish Wire Co 

Crescent Braid Co., Providence, R. I. 

Crescent Insulated Wire & Cable Co., 

De Luxe, 50 W. Houston, New York, N. . 

Diamond Braiding Mills, Chicago Heights, Il 

Echo. See Cornish Wire Co 

Enterprise Mfg. Co., Third & Dauphin Sts., Philadelphia, 
Pa. (Adapters). 


Mo. 


Chicago, Tl. 
York, N. Y. 


Trenton, N. J. 
cs 


Frost, Inc., Herbert H., 1142 W. Beardsley, Elkhart, Ind. 
( Adapters.) 

Hatfield Rubber Whs., Inc., Hillside, N. J. 

Lusterized. See American Braiding Co. 

Manhattan Insulated Wire Co., 17 W. 60th St., New York. 

Power, Inc., Harold J., Medford Hillside, Mass (Adapter). 


Radio Receptor Co., 106 Seventh Ave., New York, N. 


R aie biked Batic C 

iga. See rnbac! o Co. 

Sterling Mfg. Co., 2831 Prospect Ave., Cleveland, Ohio. 
(Adapters). 


Wilkens Mfg. Co., 52 Orawaupun St., White Plains, N. 4 


RADIUM POWDER AND PAINT 
Radium Dial Co., 3332 Forbes, Pittsburgh, Pa. 


Undark. See United States Radium Corp 
United States Radium Corp., 535 Pearl, New York, N. Y. 
RANGE SWITCHES, Rotary Snap. See Switches, Snap, 


Heavy Duty. 
RAWHIDE GEARS. See Gears & Pinions, Rawhide. 
READING LAMP BASES. See Bases, Reading Lamp. 
REAMERS, Pipe. See Stocks, Dies and Reamers. 
RECEPTACLES, Lamp. See Sockets and Receptacles. 


RECEPTACLES, Plug, Heavy Duty 





KEY 
Battery Charging .........++++ B 
Floor Boxe® ....ccccccccccccccce F 
Welding ....ccccccccccceccccce Ww 
Machine Tool ...cccccccscccecss w 
Watertight, Marine, Mine M 
Car Trailer Connection Cc 
Extension .......seseses E 


B. C. See Anderson Mfg. Co. 
tan Electric Co., Frank, St. Louis, 


Adapti Co., 2996 E. 72nd, Cleveland, bc, 85. Suthers 
Anderson Mfg. —" © eee & 2. MM. 

289 A, Boston, Mass...........+++++- - MCE 
Appleton Elec. Co., nTe8 Wellington « Ave., 

Chicago, Ill. ...eeseeceese . ~ oe 
Arktite. See Crouse-Hinds Co. 

Arnessen Electric Co., 13 Water, New York ......M.... 
Arrow Electric Dir. of Arrow- Hart & 

Hegeman Elec. Co., Hartford, Conn... F B W...... 
Auth Electrical Specialty _ Co., 422 E. 

GOrd, New York, WN. TWacccccoccccce oo oe ee, 
Benjamin Elec. Mfg. Co., Des Plaines, 11. F ..WM.... 
Bryant Elec. Co., Bridgeport, — (Also 

Range Type.) ...c-ccccccee 5b0nees <b, 00 Wien ee oe 
Campbell See Steel City Elec. Co. 

Cannon Elec. Development Co., 420 West 
Ave., 33, Los Angeles, Cal.......... 
Cc. E. M. Co. See Conn. Elec. Mfg. Co. 
Cc. H. See Cutler-Hammer Mfg. Co. 
Civits W Mite. Ce., Teattem, Ny Bocce. sce 6c es BM oe oe 
Conduletto. See Crouse-Hinds Co. 
Connecticut Elec. Mfg. Co., Bridgeport, 

COMM. ec ccncsccccccccsccccescceseoseee oe ae. ie) ae we 
Cory & Son, Chas., 183 Varick, New York ......M.... 
Crouse-Hinds Co., Syracuse N. Y........ BW... 
Cutler-Hammer, Inc. 1288 St. Paul 

Ave., Milwaukee, Wis. .............- Py. 6 68 
Electrie Service Supplies Co., 17th & 

Cambria Sts., Philadelphia, Pa...... ‘ Cc 
Elwell Parker Elec. Co., 4222 St. Clair 

Ave., N. E. Cleveland, O.......... .B 
Flelding See Stanley & Patterson. 

Fountain’s See Jenkins Mfg. Co. 

Fullman Mfg. Co., Latrobe, Pa. ...... F 
Fullman See Steel City Elec. Co. 

General Elec. C Merchandise Dept., 

Bridgeport, Conn. ......--+-..+: B 
Gleason & Co.,, J. L., 241 Franklin, 

Batten, WAM. cccvcccorvecvvcseesccess se 26 we i 
H. & ". See Hart & Hegeman, Div. of 

Arrow-Hart & Hegeman Elec. Co 
Hart & Hegeman, Div. of Arrow-Hart & 

Hegeman Elec. Co., Hartford, Conn... BW... .. 
Hessel Co., W. F., 76 er New 

WK, “WN. Kesssacstacepananee> i ee 
Hubbell, Ine., Harvey, Bridgeport, “Conn. 
(algo Range Type.).......++6+ ° ° BW. 


Electrical Manufacturing 


Indestructible. See Kliegl Bros. Universal. 
Jenkins Mfg. Co., Bioomfleid, N. J...... 
Klieg! Bros. Universg! Elec. Stage Light- 








ing Co., 321 W. 5uth, New York, N. Y. F BWM.... 
Latrobe. See Fullman Mfg. Co. 

Loeffelholz & Cu., Milwaukee, Wis.........2..C. 
Major Equipment Co., 4603 Fullerton 

400., COBSRED., Th. cesccvcsctcccscces 4% oo BM. ° 
Neco. See Novelty Elec. Co. 

NePage McKenny Co., Seven Front, 

Beaten, WO. vacccscvcscacesessucen o 8 e ee 
Novelty Elec. Co., Tenth & Cherry Sts., 

PI. WS. oss0c0bestconue oo es @ 
Ohio Elec. & Controller. Co., 03 Maurice 

Ave., Cleveland, SOD +06.6064enae Cake w ee 8 
—— . aoe Works, W. R., 911 Atlantic "Ave., "Broek: 
Preset. See Walker Bros. Co. 

Pyle National Co., 1334 N. Kostner Ave., 

CHERBED, TEL. cenccccnccccsccesccccces oo es WMCE 
Quadrangle Mfg. Co. 32 S. Peoria, 

Chicago, ill. (Combination — 

bracket and convenience outlet.). 

Raleo Mfg. Co., 123 — ‘Ave. 

Chicago, Ill. . oeewae . ce a8, wale 
Russell & Stoll Co., 53 Rose, New York F BWM... E 
Square D. Co., Detroit, Mich..............W...s es 
Stanley & Patterson, 150 Varic ew 

WO Wee Wesccccutcatscsecasséusnen Pst wie ws 06s 
Steel City Elec. Co., Pittsburgh, Pa.. F ........ E 
Thomas & Betts Co., 15 Park Place, New 

. 3S 5 Sa eas F . 
V. V. Fittings Co., 711 Cherry, Phila- 

SERS, Ws 46.05055600e0an cannes see eee 
Walker Bros., 1417 Sansom, Philadelphia F ........ E 
Westinghouse Elec. & Mfg. Co., East 

ree ccocshes OF OP WF OE os os 


Yale. See Electric Products Co. 

RECORDERS, Elapsed Time. See Indicators, Operatien 
REDUCERS, Secket. See Socket Reducers. 
REFLECTOR LENSES. See Lenses. 


REFLECTORS, Porcelain Enameled, Steel 
ABolite Reflector Co., 7500 Sherman Ave., Cleveland, O 
Benjamin Elec. Mfg. Co, Des Plaines, Mil. 

Cello, Ine., 96 Prince, New York, f. 
Dunlap Co., John, Carnegie, Pa 
Durex. See Wheeler Reflector Co. 
Federal Electric Co., 8700 S. State, 
Goodlites. See Goodrich Elec. Co. 
Goodrich Elec. Co., 1650 Ogden Ave., 


Chicago, Ill. 
Chicago, Ill 


Isolux. See Wheeler Reflector Co 

Ivanhoe Division of Miller Co., Cleveland. 

Jumbo. See Quadrangle Mfg. Co 

Marbelite Art Products Co., 140 N. — Chicago, Il. 
Monk, H. E., Warren, New York, N. 

Multi Elecl. Mfg. Co., 210 N. Ogden Ave., ” wintiie, nN. 
Oamed. See Overbaugh & Ayers. 

Overbaugh & Ayers, 4)1 8S. Clinton, Chicago, III. 

Para Steel See Wheeler Reflector Co. 

Perfection. See Tindall & White. 

Philadelphia Elec’l & Mfg. Co., 1228 N. 31st, Philadelphia 
Quad. See Quadrangle Mfg. Co 

Quadrangle Mfg. Co., 32 S. Peoria, Chicago, Ill. 
Richardson Reflector Co., 16 Hudson, New York, N.Y. 
Sturdox. See Benjamin Elec. Mfg. Co. 

Tindall & White, 33 W. 60th, New York, N. Y. 
Vaporlux. See Wheeler Reflector Co 


Westinghouse Elec. & Mfg. Co., South Bend, Ind. 

Wheeler Reflector Co., 275 Congress, Boston, Mass 

REFRIGERANTS. See Chemicals, Refrigeration. 

REFRIGERATION CHEMICALS. See Chemicals, 
eration. 


REFRIGERATOR CABINETS 
Airtite. See Rhinelander Refrigerator Co. 
Alaska Refrigerator Co., Muskegon, Mich 
American Refrigerator Corp., Peru, Ind. 
Arlington Refrigerator Co., Arlington, Vt. 
Athermos. See Gurney Refrigerator Co 
Balawin Refrigerator Co., Burlington, Vt. 
Banta Refrigerator Co., Clearfield, Pa 
Relding-Hall Electr1CE Corp., Belding, Mich 
Benjamin Elec. Mfg. Co., Des Plaines, Il 
Bohn Refrigerator Co., St. Paul, Minn. 
Cavalier. See Tennessee Furniture Co. 
Challenge Refrigerator Co., Grand Haven, Mich. 
Champion Refrigerator Co., 206 Lexington Ave., 


Refrig- 


New York, 


Crystal Refrigerator Co., Fremont, Neb. 
Crysteel. See Renjamin Elec. Mfg. Co. 
Dry-Air. See Baldwin Refrigerator Co. 
Dry-Cold. See Hill & Co. 

Economic. See Leonard Refrigerator Co. 


Eddy & Sons Co., D., 336 Adams, Boston. Mass. 

Erie Art Metal Co. & Erie Metal Furniture Co., Erie, Pa 
General Necessities Corp., General Necessities Bldg., De- 

troit, Mich. 

Gibson Refrigerator Co., 
Gloekler Co., Bernard, 
Gurney Refrigerator Co., Fond du Lae, 8 
Harder Refrigerator Corp.., Cobleskill, N we 

Haskelite Mfg. Co., 120 Ss. La Salle, Chicago, Ill. 


(Knockdown. ) 
Heintz Mfg. Co., Front & Olney Aves., Philadelphia, Pa. 
Heinz & Munschauer, Superior and Randall, Buffalo, N. Y. 
Herrick Refrigerator Co., 1805 River. Waterloo. Iowa 

Hibbard Cabinets, Inc., 6504 Euclid Ave., Cleveland, O 
Hill & Co., C. V., 360 Pennington Ave., Trenton, N. J 


Greenville. Mich 
1627 Penn vg Pittsburgh, Pa. 
Wis 


Holderle Bros., Inc., 339 Exchange, Rochester, N. Y 
Howe Scale Co., Rutland. Vt. 
Jewett Refrigerator Co., Buffalo, N. Y. 


Kingston. See Lorillard Refrigerator Co. 

Kleen Kold. See Harder Refrigerator Corp. 

Knor Products Co., Fourth & Greenhili Ave., Wilming- 
ton, Del. 


Knox. See Erie Art Metal Co. 
Leonard Refrigerator Co., Div. of WSleetrie Refrigeration 
orp.. Grand Rapids Mich 


Liver & Ca... < 
Loeber Co., Henry ‘<., 

(Ice Cream Cabinet.) 
Lorillard Refrigerator Co., 44 Cooper Square, New York. 
Louisville Refrigerator Corp., 4460 Louisville Ave., Louts- 


ville, Ky. 
Louisville Tin & Stove Co., Louisville, Ky. 
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Mace & Co., L. H., 


Maine Mfg. Co., Nashua, N a 
— Refrigerator Sales Corp., 2864 Lake St., Kenda! . 
ville, Ind. 
Mowatt Refrigerator Co., 25 Oak Grove, San Francisco, Ca 
Omaha Fixture & Supply Co., llth and Douglas, Omab 
Oreole. See Ottenheimer Bros. 
Ottenheimer Bros., Baltimore, Md. 
Plymetl. See Haskelite Mfg. Co. 
Reol. See Ottenheimer Bros. 
Reolite. See Ottenheimer bros. 
Rex Mfg. Co., Connersville, ind. 
Rexdale. See Rex Mfg. Lo. 
Rhinelander Kefrigerator Co., Rhinelander, 
Sanitary Refrigerator Co., Fond du . 
Schmidt Co., C., John and Livingston, 
Seeger Refrigerator Co., St. Paul, Minn. 
Sherer-Gillett Co., 601 W. Washington, Chicago, Ill 
Steeprest. See Heintz Mfg. Uo. 
Success Mfg. Co., Gloucester, Mass. 
Tennessee Furniture Co., Chattanooga, 
Vogt. See General Necessities Corp. 
Ward Refrigerator Co., 69V1 38. -_— Los Angeles, Ca 
White Mountain. See Maine 
White Seal. See Louisville saadelipeoatn Co. 
ggg eb CONDENSER UNITS. 
Units, Kefrigerator. 


REFRIGERATOR FITTINGS 
Commonwealth Brass Corp., 5781 Commonwealth Ave., De 
troit, Mich. 


REGULATORS, Temperature 
American Radiator Co., 1807 Elmwood Ave., Buffalo, N. Y 
(Mercury Switch Type.) 


55 E. om New York, N. Y. 


Wis. 


8. 
Cincinnati, O 
Tenn. 


See Condense: 


American Teletherm Co., 1017 Summit, ag a1 

American Thermostat Co., 226 Jelliff Ave., N. J 

Automatic Electric Heater Co., 1706 Race, Priledelphin Pa 
(Furnace. ) 

Automatic Reclosing Circuit Breaker Co., Columbus, O. 

Basel Mfg. Co., 911 Mulberry, Kansas City, Mo. 

Boston Machine Wks. Co., 7 Willow, Lynn, Mass. 


Brown. See Electric Automatic Appliance Co. 
Brown Instrument Co., Wayne & Windrim, 
Ceaco. See Cobb Electric Appliance Co. 
Cobb Electric Appliance Co., 100 Massachusetts Ave., Boston 
Cook Elec. Co., 2700 Southport Ave., Chicago, Ill. 

Davis & Daggett Co., 238 Dwight, Springfield, Mass. 

D. Manufacturing Co., 3001 La Salle, St. Louis, Mo 
Electric Automatic Appliance Co., Denver, Col 

Engelhart, Chas., 90 Chestnut, Newark, N. J. 

4750 Sheridan Rd 


Philadelphia 


Fabrice Thermostatic Control Co., 
Chicago. Ill. 

Gifford Heat Control Systems, 1 Broadway, New York 

Gold Car Htg. & Ltg. Co., 220 36th, Brooklyn, N. 

Hart Mfg. Co., Hartford, Conn. 

Hermansen Elecl. Co., 505 W. 41st, New York, N. Y. 

Hynes & Cox Elec. Corp., 406 . Pearl, Albany, N. Y. 

Jewell Mfg. Co., Auburn, N. 

Johnson Service Co., 149 Michigan, Milwaukee, Wis. 

Lockswitch. See Time-O-Stat Controls Co. 

Majestic Electric Appliance Co., San Francisco, Cal. 

Marvel. See American Thermostat Co. 

Mercoid Corp., 564 W. Adams, Chicago, Ill. (Mercury 
Switch.) 

Minneapolis-Honeywell Regulator Co., 2753 Fourth Ave 
Minneapolis, Minn. 

Penn Heat Control Corp., 1207 Race, Philadelphia, Pa 

Powers Regulator Co., 2720 Greenview Ave., Chicago, Til 

a See Minneapolis-Honeywell Reflector Regu 
ator Co. 

Ranco. See Automatic Reclosing Circuit Breaker Co. 


Savutime Devices, Inc., 
Simplex Heat Regulator, 


88 Manhattan, Rochester, N r 
2938 Pillsbury Ave., Minneapolis 


Snapon. See Tagliabue Mfg. Co. 
Souder-Hornsby Co., Tamaqua, Pa 
Sure Fire. 


See Boston Machine Wks 

Tagiiabue Mfg. Co., C. J., 18 33rd, Brooklyn, N. Y. 

Time-O-Stat Controls Co., Cramblet Engineering Div., 28: 
Milwaukee Ave., Milwaukee, Wis. 

Trent Co., Harold E., 439 N. 12th, Philadelphia, Pa 

Webster Elec. Co., Racine, Wis. 

Wilolator Co., Newark, N. J 

Wilson-Mauelin Co.. 383 Concord Ave., 


REGULATORS, Voltage 
Ward-Leonard Electric Co., Mount Vernon, N. Y. 
Rotor. See Ward-Leonard Electric Co. 


RELAYS 

(See also Circuit Breakers and Thermostate ) 
Benjamin Elec. Mfg. Co., Des Plaines, Il. 
Burke Controller Co., 369 Lexington Ave., New York, N. Y 
Dunco. See Struthers Dunn, Inc. 
General Electric Co.. Schenectady, N. Y. 
Roller-Smith Co., 239 Broadway, New York, N. Y. 

14th. New York 


New York, N. Y 


Signal Engineering & Mfg. Co., 148 W 
Struthers Dunn, Inc., aa _— Philadelphia, Pa. 
Wilcolator Co., Newark 


REMOTE CONTROL SWITCHES. 
Control 
REMOVERS, Coi 

Ewing Mfg. Company, 


See Switches, Remote 


Middleport, Ohio. 


RESISTANCE 

Boxes. See Instruments, Laboratory Standard 

Coil Cores. See Cores, Resistance. 

Test Sets. See Instruments. 

Units, Radio. See Radio Circuit Components. 

Units. See Units. & Grids. 

Wire. See Wire Bare. 
RESISTORS 
Lautz Mfg. Co., 245 N. J. R.R. Ave., Newark, N. J 
Ohmite Mfg. Co., 636 N. Albany Ave., Chicago, Ill 
RESISTORS. See Units, Rods & Grids. 


RESURFACERS, Commutator. See Stones, Commutator, al 
Tools, Commutator Truing. 
eontare. COUNTERS. See Tachometers. 
Ss 


RHEOSTA 
Motor-Controlling. See Controllers, also Rheestats 





Radio. See Radio Receiver Parts. 
Sewing Machine. See Controllers. 
RHEOSTATS 
Battery CharBin€ .ccccccccscccccnccccccce B 
Stage Dimming ............ D 
Meter Testing (Laboratory) L 
Plating Tank ..ccccccrcocccces P 
Motion Pictures (Projector Lam M 
Motor Starting, Field and Speed Regulating See F 
FBDPM! 


Allen-Bradley Co., 494 Reed, Milwaukee ........ +. 
Riddle. James G., 1211 Arch, =. a ere at ee 
Brach Mfg. Corp., L. 8., Newark, N. 


(Radio Battery Espa Aveta on OB 
Rradlevstat See Allen-Bradley Co. 
Columbia Electric Mfg. Co., 1292 E. 

Sand, Cleveland, GD. cccccscsses ia Git aes Meek oe 
Controlite. See Ward Leonard Elec. Co. 
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-| —) REYNOLDS BAKELITE 


Pa 
», Tl 
Regu 


el Ss sae _ Bakelite Components of a Switch Panel 
ta eye Molded by Reynolds Spring Co. for Square D{Co. 


The reason leaders in industry come to us for 
moldings of Bakelite is that the years of experi- 
ence, the non-changeable policy to mold only to 
the ’nth degree of accuracy and then to ship the 
complete job when promised. 

Another reason these leaders have come to 
Reynolds Spring Co.—we have yet to fail in the 
solution of any problem involving molding in 
Bakelite. At the service of electrical manufac- 
turers is an engineering department that func- 
tions 100% in cooperation. 





So, why ponder over the problem—put it up to us 
for an accurate, economical solution. 

We anticipate sketches or blue prints outlining 
your problems—send them along and we'll solve 
them. 


~ 
< 


Mich. 


: Vg UO wD 


a 
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Screw 
Machine 
Products 

UP TO 2 in. 
DIAMETER 


OLSON MFG. CO. 
56 Commerical St. 
WORCESTER, MASS. 














RHEOSTATS—Continued 


Crown Rheostat & Supply Co., 1908 May- 

pole <Ave., West Chicago, Ill.........+ «+ «+ « 4 
Cutler-Hammer, Inc.. 1288 St. Paul 

Ave., Milwenkeo, 1B. ccccccccccccce BD. L 
Economic Rheostat Switch Co., 3551 N. 

5th, Philadelphia, Pa........+++se0+> oe 
— Controller & Mfg. Co., _— E 

9th, Cleveland, 0. 

Electric Products Co., 7 





Rd., Cleveland, O + xe iet axe 
General Electric Co,, Schenectady, N. Y. F ....-.+- L 
oa -Van agenesis ~ Munning Co., Mata- 


Dh. dp soba asndsstasesesegeess. 06 66 <8 Ys 

Holzmuller, é J., 1108 Howard, San Fran- 

Gtete, Cal, nccccc ct VErcccnescesesces os co x 
Klieg! ros. Oniversal Elec. Stage Light- 

ing Co., 321 W. 50th, New York, N. Y.....D..M.. 
Knoeller Elec. Co., De Pere, eee F -6 es 08 
National Elee. Controller Co., 5315 Ra- 

vensw Ave., CGHICARD...ccccceccses BD ML 
Optimus. —_ Hanson-Van Winkle-Mun- 

ning 
aovereen ” Leo F., 536 W. 22nd, New 

York, N. Y. Be aie a Ls lak Su Gn Geek cain STS 
Rubicon Co., 29 Ww. “Sixth, Philadelphia, . 
Schasfer Bros. Co., 1059 W. 11th, Chieago.. B ....++.- 
Simplicity. See Cutler-Hammer Mfg. Co. 
Union Elec. Mfg. Co., 934 Juneau Ave 

Milwaukee, Wis ne 
Universal. see Ward Leonard Elec. Co. 
Vitrohm. See Ward Leonard Elec. Co 
Ward Leonard Elec. Co., 31 South, Mt. 

a ee rrr rrr Diss 
Watton. See Electric Products Co. 
Westinghouse Elec. & Mfg. Co., East 

Pitteburgh, Pa. ....c-cccccccccccccce F - M 
RINGS Seal. See Packing. 
RIVETS 


Chase Brass & Copper Co., Waterbury, Conn. 
Chicago Rivet & Bpetiatty Co., 1830 S. 54th, Chicago, Dl 
Hassall, Inc., John, 402 Oakland, Brooklyn, 


. of “ag Chase Brass 
Manufacturers Belt 


, Chicago, 1 
Nelson Rivet Co., Taunton, Mass. 
Stimpson Co., Edwin B., 70 Franklin ase. .,. Brooklyn, N. ¥ 
Thomson Mfg. Co., Judson L., Walth Mass 
Tubular Rivet & Stud Co., 87 Lincoln, *Bosten. Mass. 
Waterbury Brass Goods Co., Waterbury, Conn. 
Wright & Corson Mfg. Bridgeport, Cenn. 
RODS, Resistance. See Units, Rods and Grids. 
ROLLER BEARINGS. See , Ball and Roller. 


ROLLS, Coll Flattening 
— ‘Machine Tool Works & Malleable Iron Co., Atlantic 
and Chestnut St., Brooklyn, N. Y 

RUBBER BELTS. See Belts, Rubber 

RUBBER, Hard 
Hard Rubber, Ebonite, 

Aetna Rubber Co., 815 E. 79th, Cleveland, oO. ‘. 

American Hard Rubber Co., 11 Mercer, New York, N Y 

Connecticut Hard Rubber Co., West Haven, Conn. 

Goodrich Rubber Co., B. F.. Akron, O. = 

Luzerne Rubber Co., Muirhead, near Dewey, Trenton, N. J 

Mahoganite. See American Hard Rubber Co. 

New York Hard Rubber Turning Co., 212 Centre, New York 

Panelyte Corp., Trenton, N. 


Companies, Inc., 


Vulcanit 


Radiolite. See Superior Hard Rubber Co. 

Stokes Rubber Co., Trenton, N. 

Superior Hard Rubber Co., Butler. N. J. _ 
United States Rubber Co., 1790 Broadway, New York, N. Y 
Vulcanized Rubber Co., 251 4th Ave.. New York, N. Y 


Vulco Panels. See Vulcanized Rubber Co. 


RUBBER, MECHANICAL GOODS 
Gooarich Rubber Co.. B. F., Akron, © 
Manhattan Rubber Mfg. Co., ‘Passaic, N. J. 
Republic Rubber Co., Youngstown, O. 
Sun Rubber Co., Barberton, O. 
RUBBER, SEMI-HARD. See Rubber Mechanical Geods. 
RUBBER, Sponge 
Sun og Co., ” were oO. 
Toycraft Rubber Co shlan 

i ER TAPE. See Tape. Rubber and prem 

See Tu 


b: Ru 

RUST PROOFING. See Plating & Finishing. 

SAL AMMONIAC. See Chemicals, Battery. 

SALTS, Battery. See Chemicals, Battery 
SATURATING gg a a Wire Manufacturing Machines 
SCREW SHELLS, See Shells. Screw Socket. 
SCREW ORIVING *MACHIN ES 
Vim Electric Tool Co., 149 Broadway, aul York, N. 


SCREW MACHINE PRODUCT 

Aluminum Co. of America, 2444 Oliver 15 Pittsbrreh, Pa 

American Metal Wks., 4865 Stanton Ave., Philadelphia, Pa. 

Barnes Co., a peel —_ * 
ake & Johnson Co., Waterbury nn. 

Bridgeport Brass Co., 4 Main, Bridgeport, Conn. 
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SCREW MACHINE PRODUCTS 
AND SPRINGS 
for every purpose 


WILLIAM STEINEN & COMPANY 
297 Washington St. Newark, N. J. 











Electrical Manufacturing 


Brighton Screw & Mfg. Co., 1456 Harrison Ave., Cin- 
cinnati, . 

Celoron Co., Div. of Continental-Diamond Fibre Co., 
Bridgeport, Pa 

Chapman Machine Co., Terryville, Conn. 

Chase Brass & Copper Co., Waterbury, Conn. 

Clark Metal Products, Inc., 490 Hancock Ave., Bridgepert, 


Colonial-Premier Co., 225 W. Ohio, Chicago, Ill. 
Eureka Tool & Machine Co., Newarg, N. J 
faries Mfg. Co., Decatur, Ill. 

Hanson, Einar B., 17 Hermon, Worcester, Mass. 

tlubbell, Inc., Harvey, Bridgeport, Conn 

{ndianapolis Screw Products Co., 621 N. Noble, Indianapolis, 
Interstate Products Corp., 29 Commercial, Newark, N. J. 
Linden & Co., 891 Broad, Providence, R. I. 


. 


Meisel Press Mfg. Co., 944 Dorchester Ave., Boston, Mass. 
Olsen Mfg. Co., . Commercial, Worcester, Mass. 
Pheoll Mfg. Co., 5700 Roosevelt Rd., Chicago, Ill. 


Plume & Atwood Mfg. Co., 
Progressive Mfg. Co., 
Scovill Mfg. Co., 
Shimer & Sons, Samuel = 
Steiner. & Co., 297 Washington, Newark, N. J. 
Thomaston Mfg. Co., Thomaston, Conn 

Trumbull Elec. Mfg. Co., Plainville, Conn. 
Waterbury Brass Goods Corp., Waterbury, Conn. 
Wilmington Fibre Specialty Co., Wilmington, Del. 


SCREWS, Cap (Cut Thread) 


Bristol Co., Waterbury, Conn. 
Hartford Machine Screw Co., Hartford, Cenn. 


SCREWS, Drive 
Parker-Kalon Corp., 190 Varick, New York, N. Y. 


SCREWS, Machine 
Chicago Nut Mfg. Co., 25 


474 Bank, Waterbury, Conn. 
ko aga Conn. 
Waterbury, Conn. 

Milton, Pa. 


13 Cullerton, Chicago, Ill. 


Clark Metal Products, Inc., 490 Hancock Ave., Bridge- 
pert. Conn. 

Eleo Tool & Screw Corp., Rockford, Ill. 

Hubbell, Inc., Harvey, Bridgeport, Conn. 

New England Screw Co., Dept. A, 44 Farnsworth, Boston. 


Pheoll Mfg. Co., 5700 
Progressive Mfg. Co., Torrington, Conn. 
Scovill Mfg. Co., Waterbury, Conn. 
Strong, Carlisle & Hammond, 1392 W. Thirc, Cleveland, O. 
SCREWS, Machine (Cut Thread) 
American Screw Co., Providence, R. I. 
SECOHMMETERS. See Instruments, Laboratery Standard. 
SEGMENTS. See Discs, 4rmature. 
SEPARATORS, Storage Battery 
Baltimore Battery Separator Co., ~~ opeaaeed Md. 
Campbell Elec. Co., Kansas City, Mo. 
Carlile & Doughty, 2530 N. Broad, Philadelphia, Pa. 
Chattanooga Battery Box Co., Chattanooga, Tenn. 
Certified. See Ermet Products Co. 

& 16th, 


velt Rd, icago, 


Indianapolis, 
New York. 
19th St., 


Ind. (Wood.) 
E. B., 25 
Co., 1450 E. 
Indianapolis, Ind. (Wood.) 
Red Band. See Indianapolis Mfg. Co. 
Mich. 


Ermet Products Co., Sherman Drive 

Estes & Sons, Vanderbilt Ave., 
(Wood. ) 

Indianapolis Box & Separator 

Indianapolis Mfg. Co., Indianapolis, Ind. 

Inseco. See Indianapolis Box & Separator Co. 

Link & Hemrick, Inc., 555 W. 52nd, New York, N. Y. 

Stewart Mfg. Co., Wm. E.. 14th & Elm, Flint, 
(Wood. ) 

Wick Lumber Co., R., 52nd, New York. (Wood.) 


539 W. 


SHADES 
Aluminum. 
Asbestos 
Bamboo. 


See Shades, Metallic. 
See Shades, Fabric. 
See Shades, Fabric. 
Brass. See Shades, Metallic. 
Cast Metal. See Shades and Domes. 
Copper. See Shades Metallic. 
Cretonne. See Shades, Fabrice. 
Leaded. See Shades and Domes. 
Leather. See Shades, Fabric. 
Linen. See Shades, Fabric. 
Mica. See Shades, Mica. 
Molded. See Molded Insulation. 
Mosaic. See Shades and Domes. 
Paper. See Shades, Fabric. 
Parchment. See Shades, Fabric. 
Silk. See Shades. Fabric 
Stamped Metal. See Shades, 
Domes 
Steel. See Shades, 
Tin. See Shades. Metallic. 
Zinc. See Shades, Metallic. 


SHADES. Fabric 
Asbestos Cretonne, Leather, 
Parchment. 

Acme Lamp 
(Silk.) 
Adelphi Lamp Shade Co., 


Metallic; also Shades and 


Metallic. 


Linen, Paper, Silk, Bamboo, 
630 West Jackson Blvd., Chicago. 


242 Fifth Ave., New York. (Silk.) 


Shade Co., 


Admiration Lamp Shade Co., 160 Madison Ave., New York, 
} Silk.) 

Andrews Co, Cc. M., 32 E. 30th. New York. N. Y. (Silk.) 

Art Lamp Shade Studios, 316 Fifth Ave., New York, N. Y. 

Audrey Art Shade Studios, 105 Thatford Ave.. B 

Bleck & Co.. L. D., 37 a 18th St., New York, N. Y 

Rorghese. See Hall, Cha 

Daiger Co., Charles V., 76 Essex, Boston, Mass. (Silk.) 

Eastern Art Shon, 14 19th, New York. (Parchment.) 


Ww. 
Parchment Shade Studio, 1338 E. 12th, Oakland, Cal 
(Parchment. ) 
Foslite See Fess Parchment Shade Studio. 
Frostelene. See Art Lamp Shade Studios. 
Gibson Art Co.. 223 W. Fourth, Cincinnati, Ohio. 
Hall, Chas., 3 E 40th, New York, N. Y. 
Hanson Co., Paul, 15 E. 26th, New York, N. Y. (Chintz.) 
Harris Mfg. Co., 122 University Place, New York, N. Y. 

Parchment. ) 


Herco Art Mfg. Co., Meriden, Conn. 

Hoft Studio, 46 W. 21st, New York, b - 

Vésatite Elec. Lamp Shade Mfg. Co., 7 %. 17th, 
(Parchment. ) 

. See Wardwell, E. H. 

See Hall. Chas. 

Kno-Glair. See Hamilton, M. E. 

Tamb Bros. & Greene Corp., Napannee, Ind. 

Tuxrite. See John H. St. John. 

\faxwell-Ray Co., Milwaukee, Wis. (Siik.) 

Monarch lamp & Shade Co., 210 N. Second, Philadelphia, 


Foss 


(Paper.) 
(Paper Parchment.) 


(Parchment. ) 
New York, 


(Silk.) 


Pa (Silk.) 

Morimura Bros., 58 W. 23rd, New Yerk. (Bamboo, Silk. 
Cretonne. 

Parchment Novelty Co., 87 E. 10th, New York, N. Y. 
(Parchment. ) 


Patent Lamp Shade Co.. 1361 Frankford Ave., Philadelphia 

Peerless Lamp Shade Mfg. Co., 114 E. 25th, N. Y. (Stlk.’ 
_ D. Electric Co.. Fort Wayne. Ind. (Linen a Silk. * 

Reuter. Wm.. 32 W. 34th. New York, N. Y. (Silk. 

Rindsberger Mfg. Corp.. 18 E. 24th, Chicago, Ill. 

Rosita Studio, 10 W. 28th, New York, N. Y. (Parchment 
and Leatherette.) 
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Sanderson’s Art Co., Milwaukee, Wis. 
Springel & Son, A., 26 S. 3rd, Philadelphia, Pa. 
St. John, John H., 1298 Atlantic Ave., Brooklyn, 


x. ¥. 

(Silk. ) 

Straus-Hohenstein Co., 133 W. 2lst, New York. (Silk.) 

Superior Lamp Shade Manufacturers, 72 Madison Ave., New 
York, N. Y. (Silk.) 


(Parchment. ) 


— Studios, Wm. i, a 2 Pennsylvania Ave., Newark, 
J. (Parchment Paper. 
Trio Mfg. Co., 610 N. Amerienn, i a Pa. (Silk.) 


Troy Art Studio, 624 2d 
Utility Shade Co., Tenafly, 
Vogue Lamp * Shade Co., 
(Parchment. 
Volkman & Co., 3223 W. Lake, 
Wardwel., E. H., 11 E. 36th, 
SHADES AND DOMES 
Le:ded, Mosaic or Figured, Stamped or —_ Metal. 
Art Shade Co., —" N. Desplaines, Chicago, Ill. 
Badanes Mfg. Co., 2 Greene, New York, No’ 
Bayley Sons, "105 Vanderveer Rm. ¥. 
Mutual Sunset Lamp Co., 21 E. Houston, New York, N. Y. 
Western Art Glass Shade Works, 101 Turk, San Francisco. 
_— FACTORY WINDOW. See Window Shades, 


SHADES, Metallic 


Ave., Troy, N 


N. 
130 W. 17th, New York, N. Y. 


Chicago, IL 
New York, N. Y. 


Tin, Aluminum, Brass, Copper, Zinc, Steel. 

A. A. Elec. Mfg. Co., Bridgeport, Conn. (Sole selling agent, 
Harry Pickhardt, 129 W. 15th, New York, Y.) 

Durex. See Wheeler Reflector Co. 

Faries — Co., Decatur, Ill. (Brass, Aluminum, Tin, 
Coppe' 

Frink Co. Inc., 369 Lexington Ave., New York, N. Y. 


(Aluminum, Brass, 
Hubbell, 
Steel, 
Miller Co., —— Conn. 


Zinc, Iron, Steel.) 


pate Harvey, Bridgeport, Conn. (Aluminum, Brass, 


Monk, H. B., 18 Warren, New York, N. Y. (Tin, Aluminum, 
Brass, Copper, Zine & Steel). 

Oamco. See Overbaugh & Ayres Mfg. Co. 

Overbaugh & Ayres Mfg. Co., 411 S. ., Chicago, Ill. 

Richardson Reflector Co., 16 Hudson, York, N. Y. 

Western Reflector Co., 1221 W. Madison, “Chiceae. (Tin.) 

Wheeler Reflector Co., 275 Congress, Boston, Mass. 


SHADES, Mica 


Hirsch Mica Co., 1087 Flushing Ave., Brooklyn, N. Y. 

Huse-Liberty Mica Co. , 73 Long Wharf, Boston, Mass. 

Kant-Krack. See Huse Liberty Mica Co. 

Mica Insulator Co., 200 Varick, New York, N.Y. 

Storrs Mica Co., 11 Park Place, New York, N. Y. 

Tar Heel Mica Co., Plumtree, N. C. 

Tarmilite. See Tar Heel Mica Co. 

SHAFT COUPLINGS. See Couplings, Shaft. 

SHAFTS, Flexible. See Tubing, Flexible Metallic. 

SHAPING MACHINES, Coll 

Munsdorf Company, W. P., 720 Frankfort, Cleveland, Ohio 

SHEARS, Insulation 

ar Senses Supplies Co., 17th & Cambria Sts., Phila- 
elp 

SHEET STEEL CABINETS. See Cabinets, Sheet Steel 

SHELLS, Screw Socket 

Chase Brass & Copper Co., Waterbury, Conn. 

Dallas Brass & Copper Co., 820 Orleans, Chicago, Ill. 

Patton-MacGuyer Co., Providence, mm o. 

Risdon Mfg. Co., Naugatuck, Conn. 

Scovill Mfg. Co., Waterbury, Conn. 

Torrington Mfg. Co., 70 Franklin, Torrington, Conn. 

Waterbury Brass Goods Corp., Waterbury, Conn. 

Waterbury Button Co., 800 S. Main, Waterbury, Conm 
(Miniature. ) 

— Instruments. See Instruments, Laboratory Stand- 


SIGN FLASHERS. See Flashers, Sign. 
SIGN LETTER LENSES. See Lenses 


SILICA 
Ottawa Silica Co., Ottawa, Ill. ‘Flint Shot.” 
SILK, Cloth Insulated. See Cloth & Paper. 
Shades. See Shades, Fabric. 
Tape. See Tape 
Thread. See Tera, ete. 


SILVER, Metal and Wire 

Baker & Co., Inc.. 54 Austin, Newark, N. J. 
Gilby Wire Co., Riverside Ave., Newark, x. J. 
Handy & Harman, 57 ween. New York, N. Y. 


Wilco. See Wilson 
wi Co., H A., 97 Chestnut. Newark, N. J. 
SILVER SOLDER. See Solder, Silver. 


SINE wave OSCILLATORS. See Instruments, Laboratory 

SIGN ELECTRODES, Gas. See Electrodes for Gas Signs. 

SKINNERS WIRE See Scrapers. 

SLABS, Switchboard. See Asbestos Slabs: also Melded 
Insulation, Slate; S 

SLATE 


For Switchboard Slabs and _ Barriers. 
Davis Slate & Mfg. Co., 618 E. 40th, Chicago, Ml. 
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SCREW MACHINE PRODUCTS 


in Brass or Steel 
Send us your specifications for 
an estimate. 
LINDEN & COMPANY 
891 Broad St., 
Providence, R. I. 
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All equipment which re- 
quires felt feet should 
have the safeguard of 
permanent protection. 
Brawley Felt Feet cannot 
be pulled off, will not 
crack, or deteriorate, 
and prevent vibration 
and serateching for all 
time. Leading electrical 
manufacturers specify 
them as standard equip- 
ment. 





You may have Brawley Felt 
Feet with machine or wood 
screws and nails. Look for 
the name stamped on every 
piece. 


T. R. BRAWLEY 
279 20th St.. Brooklyn, N. 


Y 














































SPEED UP 
PRODUCTION WITH 
COLD PUNCHING FIBROC 






























One after another, leading manufac- 
turers, who fabricate their own insulat- 
ing parts, are speeding up their produc- 
tion with Fibroc cold punching material. 


Here they find a solution to many 
vexing problems formerly encountered 
in their shop—a cold punching stock 
that combines all the desirable character- 
istics of hot punching material, yet may 
be punched cold at high speed—cleanly, 
sharply and without cracking. 


You cannot afford to overlook the 
production advantages of Fibroc Cold 
punching material. 






Investigate now! Send your 
specifications for samples 
and quotations. 


OX 
iy se)» 
N 


\\ 





FIBROC INSULATION CO. 


245 Lincoln Ave. 
VALPARAISO, INDIANA 
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SLATE—Continued 

Electrical Specialities Corp., 50 Pearl, Boston, Mass. 

Fair Haven Marble & Marbleized Slate Co., Fair Haven, Vt. 
Penrhyn Slate Co., Hydeville, Vt. 
Portland-Monson Slate Co., Portland, Me. 
Structural Slate Co., Pen Argyl, Pa. 
SLEEVE-BEARINGS. — Bearings and Bushings. 
SLEEVING, Cotton. Tape, 

SLOTTING FILES. = Files. Commutator Slotting. 


SLOTTING MACHINES and TOOLS, Commu- 
tator 
(Mica Undercutters). 
Allen Electric & Equipment Co., Kalamazoo, Michigan. 
Binghamton Flexible Shaft Co., Binghamton, N. Y. 
Burton & Rogers Co., 857 Boylston, Boston, Mass. 
Electric Service Supplies Co., 17th & Cambria Sts., Phila- 
P 


delphia, Pa. 
General Electric Co., See. m. F. 
hi 


Hobart Bros. Co., Troy 
Hullhorst Micro Tool Co., 3240 E. Monroe, Toledo, O. 
1039 Park Ave., Sycamore, 


~— Commutator Dresser Co., 
ll 


Imperial. See Martindale Elec. Co. 

Martindale Electric Co., 1262 W. Fourth, Cleveland, Ohio. 
Onan, David W., 43 Royalstone Ave., inneapolis, 
Peerless. See Electric Service Supplies Co. 

Ransom & Randolph Co., Superior & Chestnut, Toledo, Ohio. 
Simplex. See Weidenhoff, Joseph. 

Weidenhoff, Joseph, 4352 Roosevelt Rd., Chicago. 

White Dental Mfg. Co., S. S., 152 Ww. 42nd, ey " York. 


SNAP SWITCHES. See Switches. Snap 
SOAPSTONE 


For Switchboard Slabs a Barriers. 
Alberene Stone Co., 153 28rd. New York, N. Y. 
Kirechberger & Co., Inc., 1425 37th, Brooklyn, N. J. 


Lin-Stun. See Westin 
Westinghouse Elec. 
SOCKET LININGS. 


SOCKETS, Flashing. See Flashers, Sign. 


SOCKET Chain Attachments 


Chain Links, Chain Adjusters, Acorns, 
Insulated Chain Splicers. 


house. 
& Mfg. Co., East Pittsburgh, Pa 


Extensions, 


Abbott. See Harvey Hubbell, Inc. 

Anaconda Wire & Cable Co., 25 Broadway, New York, N. Y. 
(Acorns. ) 

Arrow gr ey Div. of Arrow-Hart & Hegeman Elec. Co., 
Hartford, 

Benjamin an. Mfg. Co., Des Plaines, Mil. 

Bryant Electric Co., Bridgeport, Conn. 

Duplex. See Warner Bros. Co. 

Eade, John E., 104 Point, Providence, R. I. Links, Insulators. 

Easylite. See Rittenhouse Co., A. E. 

Economy. See Harvey Hubbell, Inc. 

Flory, Wm. E., W. 32nd, New York, N. Y. (Decorative 
Pull Chains.) 

Gripper. See Wittenberg Bros. 


Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co., 
Hartford, Conn. (Metal Pull Tassel.) 

Hubbell, Inc., Harvey, 
Metal Pull Tassels.) 

Paiste. See Hart & Hegeman Mfg. Co. 

Pass & Seymour, Inc., Solvay Sta., Syracuse, N. Y. 
Chain Tassel.) 

P. & 8. See Pass & Seymour, Inc. 

Rittenhouse Co., A. E., Honeoye Falls, N. Y. 
Agent, Hatheway & Co., 16 Hudson, New Y¥ 

Rodale Mfg. Co., 200 Hudson, New York, Bm. FZ. 

Royal. See Sears, Henry D. 

Scovil Mfg. Co., Waterbury, Conn. (Acorn.) 

Sears, Henry D., 50 Boylston, Boston, Mass. 

Weber. See Sears, Henry D 

Witterberg Bros., 60 Shipman, Newark, N. J. 


SOCKET REDUCERS 


Arrow Elec. Div. of Arrow-Hart & Hegeman Elee. Co., 
Hartford, Conn. 
Benjamin Elec. Mfg. Co., ag 


Bridgeport, Conn. (Links and Acorns. 
(Pull 


(Sole Selling 
ork, N. Y.) 


Links. Insu- 


Plaines, Iii. 


Can-del-lite. See Sears, Hen 
Eagle Electric Mfg. Co., 59 Hail, New York, N. Y. 
Electric Co., 94 Allyn, Hartford, Conn. 


General Electric Co., 
Hart & Hegaman Div. 
Hartford, Conn. 


Merchandise Dept., Bridgeport, Conn. 
of Arrow-Hart & Hegeman Elec. Co. 


Morse Co., Frank W., 291 . Boston, Mass. 
Pass & Seymour, Solvay Sta., Syracuse, N. Y. 
Propp Co., M., 524 Broadway, New York, N. Y. 


Rodale Sony Co., 
Sears, D., Boy 

SOCKETS. Radio. See Radio Receiver Parts. 
SOCKETS AND RECEPTACLES, Lamp 


Bases other than Standard (or Medium) are indicated 
as — 


M; Candelabra (or ——.- Cc. 


Composition 
Metal Shell 
Porcelain .. 
Pull Chain . 
Push Through . 
Sign Receptacles 








A. B. C. See Leviton Mfg. Co. 
Acme Elec. & Mfg. Co., Canal & 

Hamilton Ave., Trenton, N. J....... 2. ee se ee ee B 
Ajax Elec. Specialty Co., 1926 

Chestnut, St. Louis, Mo............. w 
Alabax. See Arrow Elec. Co. 
Appleton Electric Co., 1730 ee 

Ave., Chicago, Ill. és oe oe os 6b we 
Armstrong & White, 9th and Liberty” 

ee SEE, Bidandebsncuces be 64 os 06 08 08 4 


Arrow Elec. Div. of Arrow-Hart 
Hegeman Elec. Co., nem 
Arrogrip. See Arrow Elec 
A. & W. See General pw ‘hae. Co. 
Beaver Mfg. Co., 625 N. Third, New- 
ark, me J. o00ninnceteneesesncenssese.o 0 ere a oe 


report ene0e0 MCKTPBaA 
See "i: Hammer —. Co. 
ee ke 


& 
en. MCKTPBA 


Circle F Mfg. Co., Tren 


GOR 

Cirele T. See Trumbull ‘Blees Mfe. “Co. 
Celt’s Patent eal — Mfg. Co., 

Hartford, Conn. owe eevee sé 
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PORTLAND-MONSON 
SLATE CO. 


Quarriers of 


Monson Slate 
for Electrical 
Purposes, Natural 
Black, Oil Finish 
Quarries: 
Monson, Maine 

Office, Portland, Maine 














es Elec. Mfg. Co., Bridge- 


0! eccccccce | ee ee 
Crouse-Hinds Co., Syracuse, N. 26. 


Cutler-Hammer, Inc., 1287 st ee 
Paul Ave., Milwaukee, Wis.. ecoee BZ. BA 
Durex. 


See Wheeler Reflector Co. 


Eagle » vite _ 59 Hall, _— 
Economy " Fuse * Mtg! Co., “2717 

Greenview Ave., Chicago, Iii. TeTe ete a eT 
Far-Go ben Mfg. Co., 368 Broome, 

New York, Men6hnh050ecnseases - C 
Federal Electric Co., 8700 8. wore: 

Chicago, Ill. ose - A 
Flute. See Pass & “Seymour. 
Flutelier. See Pass & Seymour. 
Frink Co., Inc., 369 Lexington Ave., 

aE rer MC. _ ae 
Geynor Elec. Co., Bridgeport, Conn.. one o 
General Elec. Co., Merchandise Dept., 

Bridgeport, Conn. 


Hart & Hegeman, Div. of Arrow-Hart : 








>. wegen Elec. Co., Hartford, 

Hoosick Falls Radio & Elec’i Parts igi: 
Mfg. Co., Hoosick Falls, N. Y......W. a 
Hubbeil, Inc., Harvey, Bridgeport, Conn. M C K T PBA 

H. & H. See Hart & Hegeman. 
I-D-A. See Watson Mfg. Co., J. E. 
K-E Cleat Receptacle. See K an. 
Kirkman Engineering Co., 1 Dominick, 

New York (Cleat Receptacle.).... 
haater an iaepen, Mite. Co. 

. A., 1607 Sansom, 

pemae «1 SL See een  & 
— Co., 226 Newell, Brook- 

Se Pe ee MCE.. 
Levolier. See McGill Mfg. Co. sites 
Liberty Bell. See Hart & Hegeman. 

Locat-A-Catch. See Connecticut 
McGill Mfg. Co., Valparaiso, Ind............PBA 
Majestic Elec. Mfg. Co., 806 N. 12th, 

St. Louis. (Lamp Receptacle.) ° 
Mokied Socket Corp., Railroad, | 
Multi Elec’l Mfg. Co. 1840 W. 14th, 

PN MEE. siitinar se seceRenencase sa 06S we we we A 
Multilok. See Circle F Mfg. Co. 
Newgard. See Multi Elec’l Mfg. Co. 
New Wrinkle. See Bryant Elec 
Noark. See Colt’s nig Fire Arms. 
One 4 All. See Propp eo 
P. & 8S. See Pass tg Seymou 
Pass & Seymour, Solvay Station, Syra- 

, cuse, N.Y. aioe ie cbacteisesons eee aCcET PR ¢ 
Paulding, John I., New ey Seer re. a 
Perkins. See Bryant Elec. Co. 
Porceiain Products, Inc., Findlay, 0... ............ A 
Propp  Co., M., 524 Broadway, New 
Quick Catch. ‘See Hubbell, Inc. 
Royal. See Sears, Henry D. 
Ryan Appliance Co., 117 Mulberry, 

Trenton er Ge ba ob eelwelae Oe 
Safti Soc. See Molded Socket Corp. 
Sear>, Henry D., 80 Boy . Boston MC KTPBA 
Security. See Circle F Mfg. 
Shurlock. See Pass Seymour. 
Siemen Co., Bridgeport, Conn.. on 64 we lon eelee ae 
Taplet Mfg. Co., 3709 Powelton Ave. 

Philadelphia, Pa. . ° oa » & 
Titan. See Bryant Elec. Co. 
<a Elec. Mfg Co., ineneth A 
Union ‘insul. Co., Parkersburg, ‘W. ‘Wa, ps 
United States Elec. Mfg. Corp., 222 W. 

et ee. ie Se 
U._8. Electric Co., 311 pease 8t., 

ton, N. J. Paeemaed w6K0 be bela Me 

Walco. See Leiser & Co., w A. 
a ——~ Button Ce., Waterbury, 

ME sacadescecsevecgsbaasarseees <% 06 66 06 60 be 68 

Watson Mf. E., 5506 N. 
Fifth, Phiiadeipiie, “Pa. * (Concealed 
1 eeotaig sek ee: so PB 
Weber. See Sears, He 
Wheeler Reflector Co., 
in TOM, WB. ccc ncccncccses Ps 
Wiring Devices, Inc 
Wood Electric Co., C. D..” 565 Broad: ated 
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Fair Haven Marble & 
Marbleized Slate Co. 


SLATE 
GOODS 


Fair Haven 
Vermont 
















For those who want the best 


’ SOLDERING FLUID 


Non-poisonous, non-corrosive 
| nomteal. quick acting. Shipped “t. 
Vtin. liberal sample free. 


he 
Ruby Chemical 
Company 
Columbus, Ohle 











Electrical SLATE 


Large Stocks—Quick Deliveries. Send 
your Slate orders to us. 

DAVIS SLATE & MFG. CO. 
618 East 40th St., Chicago, Ill. 
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Woodwin. Elec 
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SOLDER, Aluminum 


Allen Co., Inc., L. B., 6750 Bryn Mawr Ave., Chicago, Ill. 

a um Solder Corp. of America, 730 Fifth Ave, New 
ork, oe 

Le Mfg. Co., 30 Merrimac, Boston, Mass. 


nk 
Platt Bros. & Co., Waterbury, Conn. 
Solderlume. See Aluminum Solder Corp. of America. 
Union Smelting & Retining Co., Newark, N. J. 
Usarco. See Union Smelting & Refining Co. 
SOLDER, Bar and Wire 
Eagle. See Hoyt Metal Co. 
Genuine A. See Hoyt Metal Co. 
Hoyt Metal Co., St. Louis. Mo. 
SOLDER, Self-Fluxing 
American Solder & Flux Co., es N. 16th, Philadelphia. 
Dutch-Boy. See National Lead 


Gardiner Metal Co., 1366 W. a Chicago, Ill. 


Kester Solder Co., 4210 Wrightwood Ave., Chicago, Ill. 
Lenk Mfg. Co., 32 Merrimac, Boston, Mass. 

National Lead Co., 111 Broadway, New York. N. Y 
Silva-Wares, Inc., 134 W. 26th St., New York, N. Y. 
Solderall Co., 129 Sussex Ave., Newark, N. J. 


Tinol. See American Solder & Flux Co. 
SOLDER, Silver 

Handy & Harman, 57 William, New York, N. Y. 
Wilson Co., H. A., Newark, N. J. 
SOLENOIDS. See Coils, Finished. 


SOLDERING 
Compounds. See Soldering Compounds. 
Irons. See Soldering Irons 
Machines. See Soldering Machines, 
ools. See Torches and Furnaces 

SOLDERING COMPOUNDS 
Stick Paste, Flux aoe, Fluid. 

Allen Co., Inc., L. . 6750 Bryn Mawr Ave., Chicago, Il. 
(Soldering, Stick Paste, Salts, Liquid Oil, Welder, Alu- 
minum Flux, Fountain Brushes.) 

American Solder & Flux Co., 2910 N. 16th, Philadelphia, Pa. 
Flux, Paste, Salts. 

Amco. See American Solder & ~~. Co. 

Anchor. See Garden City Labora 

Benson Co., Alex R., Hudson, x Y. (Salts and Paste.) 

Burnley Battery & Mfg. Co., North East, Pa. Paste and 
Stick. 

Brunner Chemical Wks., 217 E. 8rd, Cincinnati, O. 
lahan & Co., Geo., 218 Front, New York. (Fluid.) 
Central Stamping Co., 206 Broadway, New York, N. Y. 

Paste and Salts. 


Challenge. See Highland Electro Chemical Co. 

Conductalute. See Technical Products Co. 

Crescent. See McGill Mfg. Co. 

Diamond. See Burnley Battery & Mfg. Co. 

Dielectric Mfg. Co., St. Louis, Mo. 

Dunton Co., M. W., Providence, R. I. 

Dutch-Brand. See Van Cleef Bros. 

Eureka. See Grasselli Chemical Co. 

Firth Radio Corp., 25 Beaver, New York, N. Y. 

Fluxite. See Monarch Products © 

Garden City Laboratory, 300 Chicago, Il. 

General Elec. Co., Bridgeport, Conn. 
(Paste). 

Grasselli Chemical Co., 

Highland 
(Paste, 


Commutator 


‘0. 
W. Adams, 
Merchandise Dept., 


Guardian Bildg., 
Electro Chemical Mfg. Co., 
Stick. Salts.) 
Incomparable. See Reade 3 {fg. Co. 

Leveridge, Inc., Chas. W., 246 Fulton, New York, N. Y. 
Luco. See Lukens Metal Co. 

Lukens Metal Co., T. F., 1105 Fairmount Ave., Philadel- 


phia, Pa. 

McGill Mfg. Co., Ind. Fluid. 

Mitchell-Rand Mfg. Vesey, New York. 

Monarch Products Co., Red Bank, N. J. 

Neutral. See Dielectric Mfg. Co. 

New-Idea. See Hartwig a. “ 

Nokorode. See Dunton Co., A 

Oakwood. See Weaver Specialty 

Paragon Insulating Co., 5716 Euclid: Ave., Cleveland, O. 

Perfecto. See Firth Radio Corp. 

Pfanstiehl Chemical Co., Waukegan, Ill. Paste, 
Sticks, Fluid, Oil, and Solid Sal Ammoniac. 

Queens. See Brunner Chemical Works. 

Reade Mfg. Co., 133 Hoboken Ave., 
(Fluids, Salts, Paste). 

Redens. See Reade Mfg. Co. 

Red-Letter. See Ruby Chemical Co. 

Rodale Mfg. Co., 200 Hudson, New_York, N._Y. 

Rotax Mfg. Co., '380 FE. 133rd, New York, N. Y. 

Ruby Chemical Co., Columbus, 

Ruby Fluid. See ‘Ruby Chemical Co. 

Salbrick. See American Solder & Flux Co 

Snarr & Co, Geo. W., 110 8S. Ninth, 


(Paste. ) 
Snowflake. See Grasselli Chemical Co 
Snowflake. See Highland Electro Chemical Co. 
Solderine. See Central Stamping Co. 
Solderite, Inc., 22 Green, Newark, N. J. 
Speco. See Pfanstiehl Chemical Co. 
See Grasselli Chemical Co. 


Standard. 
Star. See McGill Mfg. Co. 


Cleveland, O. 
Connellsville, Pa. 


Valparaiso, 
Co., 1 (Paste.) 


Salts, 


Jersey City, N. J. 


(Paste.) 


‘St. Louis, Mo. 


Superior. See Highland Electro Chemical Co. 
—— i, Co., 114 8S. Sheridan Sq., Pittsburgh, 
a. (Past 


8. 
Tinol. See American Solder & Flux Co. 
Van Cleef Bros., 7722 Woodlawn Ave., Chicago, Ill. 
Weaver Specialty Co., 6344 Aurelia, Pittsburgh, Pa. 
Yager’s. See Benson Co., Alex. R. 
Yankee. See Leveridge, Inc., Chas. W. 
SOLDERING IRONS 
Acme Elec. Heating Co., Dept. R, 1217 Washington, Boston, 
Adroit. See Adrola_ Corp. 
Adrola Corp., Port Jefferson, N. Y. 
American Beauty. See American Elecl. 
American Elecl. Heater Co., Detroit, 
R-D. See Bleadon-Dun Co. 
Beardsley & Wolcott Mfg. Co., Waterbury, Conn. 
Reckwith Machine Co., 402 N. Chestnut, Ravenna, Ohio. 
Retsy Ross. See Central Flatiron Mfg. Co. 
Rleadon-Dun Co., 2300 Warren Ave., Ses Til. 
Rrach Mfg. Corp.. L. S., Newark, N. 
Rumley Battery & Mfg. Co., North Hast, Pa. 


Heater Co. 
Mich. 


Central Flatiron Mfg. Co.. Johnson City, N. Y. 
Chapman Machine Co., Terryville, Conn. 
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Reade'’s SOLDERING 


SOLDERING FLuxes FLUIDS, SALTS, PASTES 


Specialists in the manufacture 
of quality fluxes for 45 years. 


Tell us your soldering problems. 
READE MFG. CO., 133 Hoboken Ave., Jersey City, N. J. 
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e’ll 
make it, 
if it’s 


ANYTHING FROM FIBRE TUBING AS A BASE 





If you are particular about the 
grade of fibre used in your fibre 
insulation,—fussy about accu- 
rate machining,—impatient of 
delay in service and shipment, 
—you are the kind of customer 
we like. If you are not particu- 
lar about the fibre you use, we 
want to show you why you 
should be. The judicious use of 
BRANDYWINE Fibre tubing 
has done a better job at a 
better price for many keen 
buyers. 


The distinctive quality of 
BRANDYWINE Fibre protects 
you, and our constantly im- 
proving production facilities 
guarantees superior machining. 
If you prefer to do your own 
machining, we can give you 
fibre in any size, style and 
grade. 


BRANDYWINE 
FIBRE PRODUCTS 
COMPANY 


1402 Walnut Street 
Wilmington, Del. 






























































“Quality” 


Special Porcelain 


Refractory Tubes 
for Every Purpose 


COLONIAL 
Akron, Ohio 


INSULATOR CO. 
Established 1894 




















L A 


VA 


INSULATORS 


= 
The exacting re- SA 
quirements of in- = 
sulators, that are 
incorporated in 


electrical instru- 
ments, appliances, 
and machines, are 
met when Lava is 
the material em- 


ployed. 




































AMERICAN LAVA 
CORPORATION 


Manufacturers of 
Heat Resistant Insulators 


1425 William St., Chattanooga, Tenn. 



























































IRONS— Continued 
Cutler- ynccee ed Inc., St. 


Edison Elec. Appliance Co., 
Electrahot Mfg. Co., 525 8. 
Electric Heat Control Co., 5 

(Transformer Soldering Outfit.) 
Electric Soldering Iron Co., 
Electrical Products y 
See Electrical Necessities Corp. 
See Swartzbaugh Mfg. Co. 

See Gold Seal Elec. © 
Ger er Electric Co., S 


lilinois Stamping & Mig. i. Jefferson, Chicago, Ill. 
See "Electric Heat 
Clark, New Britain, 
a Stinplex Flux & Solder Co. of America. 


Jonés Point Tool * Elec. | 
Majestic Electric Appliance Co., 


Moto-Ray ; Mfg. Co., 169 Massachusetts Ave., 


See Moto- Mtg. 


See Security Electric } 
See National Specialties Co. 


Samson ‘Cutlery Co. , 8 Jones St., 
Co., 


fg. 
Silver King. “See Illinois ‘Stamping & Mfg. Co. 
Simplex Flux & Solder Co. of America, 1965 E. 66th, Cleve- 


1300 S. 13th, St. Louis, Mo. 
1501 W. —— Toledo, O. 


, 0 
Superior Elec. Products Corp., 
Swartzbaugh Mfg. Co., 


‘0. 

Lawrence, Philadelphia, 

21st St., New York, 
295 Varick, New York, N. Y. 

W. Ravenswood Ave., Chicago, Th. 

‘937 hag Ave., Chicago, Ill. 

. 23rd, St. Louis, Mo. 


SOLDERING MACHINES, Commutator 

(For production soldering of small 
f See Chapman Electric Works. 
Cheemen rr Works, 


SOLENOIDS. See Coils 
REDUCERS, VARNISH. 


Tubing, Varnished fabric. 
See Gears (Speed Changing 


Varick Elec. Mfg. Co., 28 E. 
Vulcan Elec. pleating Co., 


r. 
AGHETTI. See 
SPEED CHANGING UNITS. 


Units 
SPEED. ‘INDICATORS. See chometers. 
SPOOLING MACHINES, See Wire Manufacturing 
SPRAYING OUTFITS 
i Chicago ~e Corp. 


>a 
3350 Detroit Ave., 
79 O 


a 
E. Colfax Ave., South Bend, 
Eureka Sprayers, Inc., 87-28 130th, Long’ Island City, N 
Ideal an 7 Co. My4 Lafayette, bg ce N. 


, 2339 Nelson, Chicago, Ill. 
See Koch Bros. ~ey Co. 


Electric Sprayit Co., 


» 22 oge 
Paasche Air Brush Co., 1909 Diversey "Parkwa ay, 


Simons Paint Spray .— Co., 


Simplex Spray Equipment Co., 


See Winding Machines. 


SPRING MAKING MACHINES 
Sleeper & Hartley, y 


I 
SPR EADERS, COIL & LOOP. 
id Coil. 


Advance Spring & Wire Co., Carroll Ave. & Wood St., 
6400 Miller Ave., 
c 
Cary ‘Spring Works, ey - a =a" S8t., 
h 


Cleveland Wire ban Co., 


cago. 
Barnes-Gibson-Raymond, 


Cuyahoga Spring Co.. 
Eureka Tinware Mfg. Co., 
: 1800 Clybourn Sion 
Hubbard Spring” Co., M. r i 
34° Main, Brooklyn, 


Hunter Pressed Steel Co., 


Pa 
Newcomb Spring Corp., 234 40th, Brooklyn, N. 


Ts ave. . Pittsburgh, Pa. 


SPRINGS 


~ by Hunter 


saa PRESSED 
EL, CO. 





hard drawn or ofl 














Electrical Manufacturing 


Raymond Mfg. Co., Corry, Pa. 


Vol. 4, No. 1 


Co- eager Utilities Co., 1503 Columbia Ave., 


Standard aosing , ot Manufacturing Ce., 236-42nd 8t., 


Brooklyn, 


See Co-operative Utilities 


Steinen & Co.. 297 Washington, Newark, N. J. 
Conn. 


Wallace Barnes Co., Bristol, 


Co. 
Electric Service Supplies 17th and Cambria, 


Young Industries, Inc, L. A., Detrott, Mich. 


STAMPED BOXES. See Cabinets 
STAMPINGS, Fibre. See Fibre 


Green Equipment Corp., Monadnock Block, Chicago, Il. 
Ideal Commutator Dresser Co., e 


Sheet Metal. See Fixture Fittings. 
Sheet Steel. See Stampings, Sheet Steel. 


Small. See Stampings, Small. 
STAMPINGS, Sheet Steel 
Heavy Stamping and Drawing. 


See Martinésle Electric Co. 


ass. 
Martindale Elec. Co., 1262 W. Fourth, Cleveland, O. 


STOOLS, Factory; Steel 
Angle Steel Stool Co., eo 


Acklin Stamping Co., 1925 Nebraska, Toledo, 0. 


American Stamping Co., 978 E. 
Beaver Mfg. Co., ‘N. Third 
Bossert Corp., Utica, N. Y. 


Chicago Wire Chair Co., 3 N. La Salle, Chicago, IIL 


4th, Cleveland, - Mig Co., 130 South Michigan Ave., Chicago. 


Eureka Tinware Mfg. Co., 135 W. 2 


aries Mfg. Co., Decatur, Ill. 


See Toois, Storage pom 


Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 
Geuder, Paeschke & Frey, St. Paul & 


Hubbard & Co., Pittsburgh, Pa 


Manufacturing Machines. - 


Janney, Steinmetz & Co., 1421 Chestnut St., 
ne., Boston 


Massachusetts Machine Shep, Inc. 


STRAIGHTENERS, Armature Shaft 
Ba aa & Malleable iron Co., 


Mathews Mfg. Co., 104 Gold, Worcester, “i 
Metropolitan Devices Corp., 1250 Atlantic Ave., Brooklyn. 
Mullins Mfg. Corp., Washing Machine Division, Salem, 


Ohio. (Vitreous Enameled) 


Breoklyn, N. Y. 
sTRANDING MACHINES. See Wire Manufacturing Ma- 


Thomas & "~Y Steel Products Co., 1102 E. 23rd, In- 


dianapolis, In 
Truscon Steel Co., Youngstown. 


ornee STEEL 
(Hot and Cold Roll). 


0. 
United States Stamping Co., Moundsville, W. Va. 


STAMPINGS, Small 


Advance Tool & Die C 


Cold). 
a Steel & Wire Co., 208 S. La Salle, 
Cold 


Small Stamped Metal Parts for Bestel Devices. 


American Radio Hardware Co., 


ematamn, Tube & wy Plant (Stanley Wks.) 
id.) 
135 bw gg New ay mn 6. 


Aerial Machine & Tool Co., 79 Grand, New ror. N.Y. 


Athenia Steel Co., 


135 
American Stamping Ce., 978 E. 64th, Cleveland, 


Arrow Automatic Products 


Central Alloy | Steel Corp., me tt.) 
Huron & Cherry, Brie, Pa. 


Beaver Mfg. Co., 625 N. Third, Newark, Nn 
E. Ma 


Bridgeport Brass Ce., 774 


Laclede “Steel Co. ., Sth & Olive Sts., 


Bull Dog Electric Products Co., Detroit, Mich. 
Chase Brass & Copper Co., Waterbury Conn. 
Clarke Metal Products, Inc., 490 omeck Ave., Bridgeport, 


Conn. 


Latrobe Electric Steel Co., La 
Republic iron & Steel Co., 

Sharon Steel Hoop Co., 
/ks., New Britain, Conn. 


Elco Tool & Screw Corp., Rockford, IIL 
wark, 


thureka Tool & Machine Co., Ne 
Faries Mfg. Co., Decatur, Ill. 


Superior Steel Corp., Union Trust * Bidg., Pescebeceh, Pa. 
) 


Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, 


Geuder, — & Frey, st. 


Farmers Bank Bldg., Pitts- 
) 


Grammes & So Inc., A F., Allentown, Pa. 


Gray Bros. Co., . 


STRIPPERS, Wire 


Hubbard Spring Co., M. O., Pontiac, Mich. 


Hubbell, Inc., Harvey, Bridge 


See A. Laubscher. 


eport, Conn. 
Krischer’s Mfg. Co., 255 Calyer, ” Brooklyn, n. %. 
Lansing Stamping Co., Lansing, Mich. 
Lenz Metal Stamping "Wks... J. _ Franklin, New York. 
ton, \ eaoee 


Massachusetts Machine 


(Cutting, aerieeas and Measuring). 

Ce.. ; -_-/. Guan, =. 
Colonial-Premier Co., 

Dicke Tool Co., setiian Grove, 


Shop, 
Mathews Mfg. Co., 104 Gold, Woresster, Mas 
Mechanics Tool & Stamping Co., 7 Summer, ‘Worcester, Mass. 
Mutual. See Bull Dog Elec. Products, Co. 


Patton-MacGuyer Co., Providence, R. 


Electric Service Supplies Co., i7th & Cambria Sts., Phila- 
See Pyramid ge Co. 


Paul & Beekman Mfg. Co., 1734 N. “vitth, Philadelp’ 
& Atwood Mie. Co., 474 Bank, aterbury, 


Plume 


Precision Metal Workers, 3100 Carroll -. 
Premax Products, Inc., Niagara Falls, 
3 W. Grand 


Quadriga Mfg. 6 
Risdon Mfg. Co., Naugatuck, Conn. 
Scovill Mfg. Co., Waterbury, Conn. 


Hertman. See Service Sales & Mfg. 
Ideal Commutator Dresser Co., 


Ives Mfg. Co., Meriden, Conn. 


Sherman Mfg. Co., H. B.. Battle Creek, Mich. 
Signal Elec. Mfg. Co., Menominee, ich. 


Soss Mfg. Co., Roselle, N. J. 


Klein & Sons, Mathias, Chicago, Ill. 
. 77 Fort Pleasant Ave., Springfield, Mass. 


Steinen & Co., 297 Washington, Newark, 
Products C 


Thomas & Skinner Steel 
dianapolis, Ind. 
Tnited Stamping & Mfg. Co., Cl 


. See Weber Machine Corp. 
Pyramid Products Co., ll 
Service Sales & Mfg. Co., 


io. 
Speedcraft. See Wire Stripper Co. 


N. J. 
23rd " Il. 
= += 17005, Meilgrave 7. , Cleveland, 


jeveland, Ohio. 
United States Stamping Co., Moundsville, W. 
Waterbury Brass Goods Corp.. Waterbury, Conn. 


Waterbury Button Co., Waterbury, 
Waterbury Mfg. Co., Grand, 


Thomas Steel Products 
Weber Maehine Corp., 33 S.’ Water, Rochester, N. 
Wire Stripper Co., Erie Bidg., Cleveland, 0. 

Zierick Machine PS 6 Howard, New York 


Waterbury Metal Wares Co., Waterbury 


Zierick Machine Wks., F. 2; 
tok, NM. F. 


STANDS, Armature 


(Motor Driven Ripper & Twister). 
SWITCHBOARD INSTRUMENTS. See Instruments, Port- 
SWITCHBOARD OPALS. 


Columbia Machine Works & Malleable ye Co., 


Ave. and Chestnut St., 


See Lenses. 
ty ly oe nen SLABS AND BARRIERS 
Asbestos Slabs; Meided Insulation: Slate; Soapstone. 


Electric Service Supplies Co., 17 & Cambria 


delphia, Pa 


See Posts, peatins. 
Ty: 


Onan, David W., 43 Royalstone Ave., Minneapolis, 
Peerless. See Electric Service Supplies hana 


Ridlon Company, Frank. Boston, 


Battery. See Switches, 


M 
Weidenhoff. Joseph, 4352 Roosevelt 
STARTERS, Motor. See Controllers, Motor ; 
m 


ote Control; Switches, Knife; 
(Heavy Duty). 


See Switches, Snap. 
Switches, 
See gg Snap. 


STEATITE. See Cores, Resistance Coil. 
STEEL CASTINGS. See Castings, 


STEEL for Electric Appliances 


Elyria Iron & Steel Co., Elyria, 


See Switches, Tank. 


, Wood 
See Switches, Battery & Baby Knife. 
See Radio Mounting. 


0. 
Ryerson & Son, Jos., 2558 W. 16th, Chieago, Ml. 


STEEL, Magnet 
Ajax Electrothermic Corp., Trenton, 


See Switches, Snap, 
See Switches,Mercury 


N. J. 
Hercules Elec. Steel Corp., 145 Lafayette St., New York. 


Indiana Steel Products Co., 4545 
Tudlum Steel Co.. Waterviiet. N 
Reed Co., Jr., David, 85 Adams 


S. Western Ave., Chicago. Motor Starting. Non-Magnetic. 


. See Switches, Snap. 
Pressure Regulating. 


Swedmag. See Reid Co., Jr., David. 


STEEL SHEETS 


Push Button, Snap. 


D. 
Push Button, Motor Starting. See Switches, Remote Control. 


Agathon. See Central Alloy Steel Corp. 


Allegheny Steel Co., Brackenridge, 


See Radio Mountings. 
See Switches Snap; 


American Rolling Mill Co., Middleton, 


American Sheet & Tin Plate Co. 


See Switches, Remote Control. 


Armco. See American Rolling Mill 


Armelec. See Empire Steel Co 


See Switches, Snap. 


Central Alloy Steel Corp., Massillon, O. 


Cyclops Steel Co., Titusville, Pa. 
Dynelec. See Empire Steel Corp. 
Empire Steel Corp., Mansfield. O 


See Switches, Storage Battery. 


Firth-Sterling Steel Co., McKeesport, Pa. 


Manelec. See Empire Steel Corp. 
Metelec. See Empire Steel Corp. 
New) ort Rolling Mill Co., Newport, 
Polelec. See Empire Steel Corp. 


See Switches, Snap. 
wi NAD. 


Republic Iron & Steel Co., 335 Market, 


Tranelec. See Empire Steel Corp. 
Uniloy. See Universal Steel Co. 
Universal Steel Co., Bridgeville, 
Wheeling Steel Corp., Wheeling, 
STEEL. STRIP. See Strip Steel. 





STOCKS, Dies and Reamers 


Hall-Will, Inc., Erie, Pa. 
Red-E-Hall. See Hall-Will, Inc. 
Toledo Pipe Threading Machine Co., 
STONES, Commutator 
Acme. See Green Equipment Corp. 


ot every Geceriptien 
and 


1445 Summit, Toledo, 0 Z) ni Specialties. Write for 





Caro. See Electric Service Supplies Co. 


Cleveland Stone Co., Union Trust 
44 











Bldg., Cleveland, O. 
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Why the largest electrical 
manufacturers prefer our 


REFRACTORIES 


Because they will resist vol- 
tage at high operating tem- 


peratures. Because continu- 
ous cooling will not cause 
spall or spit-off. Jecause 


they are mechanically strong 
enough to support heating 
elements at high tempera 
tures. Because their uni 
formly moulded accuracy 
leaves no sharp edges to in 
jure the metallic resistor 


Acquaintance with our re 
fractory products and our 
organization has gained their 
confidence all over the cour 
try; it will gain yours wher 
you have come to know their 


character and quality. 


Our complete line of re- 


Se eee oe fractories covers electric 
5 See ee ranges and other domestic 
‘ payee maga also tubes and 
ee al el cores or all resistance 
meee | windings. We also make 
ee ee oI refractory heating element 
OTE EE supports for electric fur- 
ee k naces. 
ea eee 
SSeS ART ELECTRICAL 
ee 
_ a ce ee REFRACTORIES 
COMPANY 


East Palestine, Ohio 



































The Beacon 


guiding you straight to 
porcelain satisfaction 


Porcelain buying is not a gamble or a matter 
of guess work if you specify or insist 
upon geting STAR Quality. Star 

Porcelain is real quality and 
yet the price is as low as 
some inferior kinds. 

Let STAR Quality 
guide you 


“Zy 
‘ZZ 





































Goop ELECTRICAL 
PRODUCTS DESERVE 
Goop INSULATION 


Your customers take it for granted that 
motors, generators, transformers, or other 
products of your manufacture will give 
them efficient, dependable uninterrupted 
service. 









You have a large investment in reputa- 
tion and good will for your products, and 
you cannot afford to have any material en- 
ter them which cannot aid in upholding that 
priceless reputation. 











Therefore—no single decision deserves 
more careful consideration than the selec- 
tion of the mica insulation for use in your 
equipment. 

MICABOND is the Standard of uniform 
and dependable insulation. By using 
MICABOND you give your product an 
assurance of long and continued satisfactory 
service. You insure the user of your equip- 
ment against shutdown losses due to insula- 
tion failures. 





















We will gladly send more specific infor- 
mation regarding MICABOND for use 
in your particular products. Our en- 
gineers are at your service. Write today. 


CHICAGO MICA CO. 
345 CAMPBELL STREET 
VALPARAISO — INDIANA 















The Final Check 


Seven in- 
spections insure 
MICABOND 
Uniformity. All 
insulating parts 
made at the Mica- 
bond = factory— 
whether segments, 
tubes, or special 
shapes—must_ con- 
form exactly to 
specifications 





rigid 





















E STANDARD MICA INSULAT 
Re N CSAS SSS AWN) 
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at bingo Gattery and Baby Knife 

Cut-Out Swi 
Anti-Wood. wy ‘Ket & Son, Fran 
Bridgeport Switch Co., 209 enter, 
Bryant Eleetrie Co., Bi 
Chapman. See Frank W. se & Co. 
Chicago Elec. Mfg. Co., 2sur "s. “—Y Chicago, Ill 
Chicago-Jefferson Fuse & Elec. Co., 1505' W. 15th, Chicago. 
Cirele T. See Trumbull Elec. Mis. Co. 
Connecticut Elec. Mfg. Co., Bridgeport, Conn. 
Crown. See Edwards & Co., Inc 
Cutler-Hammer, Inc., 1288 Bt. Paul Ave, Milwaukee. 

x. Y. 


; nt Conn. 


Diamond H. See Hart Mfg. 

Edwards & Co., Inc., 140th - ‘Exterior, New York, 

Electrad, inc., 428 Broadway, New York, N. Y. 

Eureka. See Frank W. Mor Co. 

er Elec. Co., cor. East Ave. and 8th, Long Island 
ity, N. 

Gandy. See Chicago Elec. Mfg. 

H. & H. See Hart & eoemen Div. 

Hart Mfg. Co., Hartford, Conn. 

Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co. 
Hartford, Conn. (Push Button.) 

Harwood. See Frank W. Morse & Co. 

Heinemann Elec. Co., Trenton, N. J. 

Jost. See Frank W. Morse i* Co. 

Kappa. See Trumbull Elec. Co. 

Keil & Son, Francis, 401 E. Mira. New York, N. Y. 

Kendrick & Davis oe Lebanon, N. H. 

Keystone. See nk W. Morse & Co. 

King Mfg. Co., B "6. 302 Park Ave., Brooklyn, N. Y. 

Knox Porcelain Corp., Knoxville, Tenn. 

K-P-F Elec. Co., 855 Howard St., San Francisco, Cal. 


Kurz & Root, Appleton, Wis. 
Leviton Mfg 226 Newell, Brooklyn, N. Y. 
Lyons Mfg. 


Co. (Mt. Carmel), New Haven, Conn. 

Majestic Elec. Mfg. Co., 80 N. 12th St., St. Louis, Mo. 
Manhattan Elecl. Supply Co., 510 Sixth Ave., New York. 
Morae Co., Frank W., ton, Mass. 

Partrick & Wilkins Co., Philadelphia, Pa. 

Porcelain Products, Inc., Findlay, Ohio. 

Powerlite Switchboard Mfg. oo , 4149 E. 79th, Cleveland, O. 
Pullrite. See Frank W. 

Reliabls Electric Co. , 3145 “Carroll Ave., Chicago, Ill. 
Samson Electric Co., Canton, Mass. 

Spero Elec. Mfg. Co., L 33rd 
Sta-Rite. See Frank 
Trumbull Elec. Mfg. J 
Trumbull-Vanderpoel Elec. Mfg. Co., Bantam, Conn. 
Wood Elec. Co.. C. D., 565 Broadway, New York, N. Y. 


SWITCHES, Mercury 
(For Temperature Control Apparatus.) 
Con-Tac-Tor. See Time-O-Stat Controls Co. 
Cooper Hewitt Electric Co., 410 Eighth Ave., Hoboken, N. J. 
Cramblet Engineering Div. of lit Stat Controls Co., 


286 Milwaukee. Milwaukee, 
Febrice Thermostatic Control Co., 4750 Sheridan Rd., Chi- 
Dayton, O. 


cago, 
Generai Kontroler Co., 200 E. First, 
Kon-nec-tor. See Cooper Hewitt Elec. Co. 
Kontax. See General Kontroler Co. 
Mercoid Corp., 564 W. Adams, Chicago, IIL. 
Safety Regulator Co., 529 S. Mathews, Los 
Time-O-Stat Controls Co., Elkhart, Ind. 


SWITCHES, Motor Starting 


Mosse & Co. 
Plainville, Conn. 


Angeles, Cal. 


Accessible. See Trumbull-Vanderpoel Elec. Mfg. Co. 
Aces. See Colt’s Patent Fire Arms Mfg. Co. 

dam ec. Co., Frank, St. a Mo. 

Aurora Steel Products Co., Auror: 


Ill. 
. Co., North Attleboro, Mass. 
Bull Dog Electric Products Co., Detroit, Mich. 
Circle T. See Trumbull Elec. Mfg. i 
8 Patent Fire Arms Mfg. Co., Hartford, Conn. 

Columbia etal Box Co., 226 B jie, New York, N. Y. 


E. W. See Trumbull Elec. Mfg. Co. 


. Triumph. See Metropolitan Elec. Mfg. Ce. 

Federal Steel Products Co., 2 Ave. L., Newark, N. J. 
Large-Dail Mfg. Co., 606 Cherry, Philadelphia, Ps. 
Leonard Elec. Mfg. Co., 2907 Perkins Ave., Cleveland, O. 
Lundy Co., E. A., ton Bidg., Pit " 

MacMillen Mfg. Co., 1400 N. Spring. Los Angeles, Cal. 
Major. See Adam Elec. Co., rank. 
Mason. See Trumbull-Vanderpoe, lec. Co. 
Metropolitan Device Corp., 1250 Atiention ive. Breoklyn, 


Metropolitan Bee. Mfg. Co., Blvd. at 14th, Leng Island 


City, N. Y. 
Murray. See Metropolitan Bote Corp. 
Mutual. See B Products Co. 


Naro. See Metrepelitan Elec. ” Mtg. 
as See Colt’s Patent Fire Arms Mfg. Co. 
uDiade. 


See Colt’s Patent Fire Arms Mfg. Co. 
Palmer Elec. & Mfg. Co., Waltham, Mass. 

Robbins & Myers, Ine., Springfield. ‘oO. 

Safe-Lock. See Trumbull-Vanderpoel Elec. Mfg. Co. 
Safelock. . & Mfg. Co. 
Schmuckler & Sons, 2232 N. 28th, Philadelphia, Pa. 
Square D Co., Detroit, Mich. 

8. 8S. See Wadswerth Elec 

Tanner & Ce., Wm. 
Trumbul: 





Blec. Mfg. Co., Plainville, Conn. 
Trumbull-Vanderpoel Elec. Mfg. Co., Bantam, Cona. 
T. V. Safelock. See —— Vanderpoel Elee. 

ee Metropolitan D: 


Onisafti. 8 ice . 
Unit-Versal. See Bull Dog Elec. Products Co. 
Universal Metal Box & Products Co. 

Vv. V. Fittings Co., er ~~ Philadelphia, Pa. 
Wadsworth Elec. Mfg. 

Westinghouse Elec. & Mite. Co., Mansfield, O. 


SWITCHES, Remote Control 

P.sh Button, Magaetionty Operated. 
adam Flertrie Oo., St, Tonia Wo. 
Allen-Bradley Co., aoa "Reed. Milwaukee, Wis. 
Automatie Switch Co., 154 Grand, New York, NY. 
Burke Controller Co., 369 Lexington Ave., New York, N. Y. 
Clark Controller Co.. 1146 E. 152nd, Cleveland, 0. 
Cramer & Co. W.. 136 Liberty, New York, N. Y. 
Cutler-Hammer, Inc., 1287 St. Paul Ave. ., Milwaukee. 
Diamond H. See Hart Mfg. Co. 
Punco. See Struthers Dunn, Ine. 
General Electric Co., Merchandise Dept., 
ee Mfg. Co., Hartford, Conn. 

P. See Palmer Elec. & Mfg. Co. 
Industrial Controller Div. of Square D Co., Milwaukee, Wis. 
Kato Ener. Co., Mankato. Minn 
Lincoln Elec. Co., Coit Rd. & Kirby Ave., Cleveland, O. 
Major, F. A., 
Monitor Con 8. 
Palmer Elec. & Mfg. Co., Waltham, % 
Precise Mfg. Co., 254 Mill, Rochester, N. Y. 
Protectoswitch. See ise Mfg. Co. 
R. C. O. C. See South Bend Current Controller Co. 
Sauter. See Cramer & (Co., R. 
Signal Engineering & Mfg. Co., Vie W. 14th, New York 
South Bend Current Controller Co., South Bend, Ind. 
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Bridgeport, Conn. 


and Woodland Ave., Cleveland. 


Electrical Manufacturing 


Struthers Dunn, Inc., 1135 Race, reeea, Pa. 
Takamine Corp., 208 Rawson St., Long Island City, N. Y. 
Teeple Co., L. R., 540 E. Ninth, Portland, Ore. 
Triplock. See Monitor Controller ~~ 

Trumbull Elec. Mfg. Co., Plain Cenn. 
Zenith Elec. Co., 537 8. Dearborn, Chicago. I. 


SWITCHES, Snap 
KEY 


Weed THNTR  casccrvcesccsccesse See p 
Fixture (Canopy, and 
. See ? 





See Also Switches, Snap; Heavy Duty. 
Adam Electric Co., Frank, St. Louis, Mo.? ..... 
Anylite Elec. Co., Ft. Wayne, Ind....... 
Arrow Electrie Div. of Arrow-Hart & 

Hegeman Elec. Co., Conn...fsp P BL F 


— Mfg. Co., 625 N. "Thi, Newark, 


See 

See L 
. Bee p 
See P 
-Bee B 
Sees 


6440006 bn nsaeinenckpann beanies GC OP sccse 
Best. See United States Elec. “Mte. Corp. 
Brascolite. See Guth & Co., Edwin. 
Bremer Elec. Mfg. Co., 1 N. 7th, 

Peiiateigtia, PO. cscocccccccccccccecse e oe 

Bridgeport Switen Co., wed Center, 
ridgeport, Conn. ° ToT! © 
pent Elec. Co., Bri pert, “Conn. ..... f sp PBLF 
Co. See Bridgeport Switch Co. 
Carling Tool & Machine Co., 32 Union 

Piees, WlertGeed, Cam.ccccccccccccccce ooo nr 
Cirele F. Mfg. Co., Trenton, N. J...... ee eS 
Circle T. See Trumbull Elec. Mfg. Co. 

Commercial. See Gaynor Electric Co. 
Connecticut Elec. Mfg. Co., Bridgeport, 

CD, dd00ccesecgnceseescesssesnes coos PBLF 
Crouse-Hinds Co., Syracuse, ae eee + <n 28 
Cutler-Hammer, Inc., i 8t. Paul 

Ave., Milwaukee, Wis. .......... pcren ae © as 60° ME 06 
Diamond H. See Hart Mfg.” Co. 

Dugle. See Bryant Elec. Co. 
Economy Fuse Mfg. Co., 2717 Greenview. ........ -- 

Bg GI, © Bc bond ccncddsvsicncece 6 00 60 66 oo w 
Gaynor Elec Co., Bridgeport, Conn...... Soe oten Wh 6 
General Elec. Co., Merchandise Dept., 

Ph. Ch sierstagkaceeaneeces f PRLF 
Glo-Guide. See Bryant Elec. 

Gold Star Push Switch. Bee west «& 

Hegeman. 

Guth & Co., Edwin, 2615 Washington Ave., 

en I, » Ais tk eae ae ah ene kee oh ae law ¥F 
Hart Mfg. Co., Hartford, Conn........ af ep PBL... 
Hart & Hegeman, Div. of Arrow-Har! 


Hegeman Elec. Co. (Door Bolt Couneesd fspP BRL F 


Hart. See Hart & Hegeman. 
H. & H. See Hart & Hegeman Mfg. Co. 
Hubbell, Inc., Harvey, eet Cs. 6 SO is cc Bb FP 
Jost. See Morse, Frank W. 
Keil & -* Francis, 401 E. 168rd, New 

York, Bssccangtddbsidsuaensnesans ° o P cc ee 
Leviton ite. Co., 226 Newell, Brooklyn . one F 
Levolier. See McGill Mfg. Co. 
McGill Mfg. Co., Valparaiso, Ind....... Secsece EO 
Marks Products Co., 80 - a Breok- 

Te Se rr ree iano coe Pereira 
Metropolitan ‘Elec. “Mfg. Co., » Blvd at 

14th St., Long Island City, N. Y...... s Bue 


Morse Co., Frank W., 291 Congress, Boston. .. P .. 
National. See Standard Elec. Mfg. Ce. 

England. See Paulding, John L. 

Nutmeg. See Hubbell, aa 


. 
. 
. 


Paulding, John I, * New Bedford, Mass. 

Pen Tap. See Beaver Mfg. Co. 

Perkins. See Bryant Elec. Co. 

Pas Rete $ Tube Corp., 323 Berry, Brook- 
yn, 


ae Ses Pilot Radio & pute Corp. 
Mfg. Co. 





Pilotoggle. See Pilot Elec. 
Pullrite. See Morse. Frank ww 

Bs { Bien TO @ «co cc ce Oo oe 
Sears, Henry D., 80 Boylston, Boston..fsp P BL ¥ 
Smith & Co. 


T. C., 3915 Powelton Ave., 
Philadelphia, Pa. 


Snapit. See Marks P 
Spartan. See Bryant Elec. 
Standard Elec. Mfg. Co., 
Ave., Chicago, Ill 
Trigle. See Bryant Elee. 
Trumbull Elec. Mfg. Co., Plainville, Conn.fs PBL... 
Tumbolier. See Hart & Hegeman. 
Twi-Lite. See McGill Mfg. Co. 
United States Elec. Mfg. Corp., 
114th, New 
Victor See Keil & Son. Francis 
Washington. See Gaynor Electric Co. 
Weber. See Sears, Henry 
Workrite. See Morse, Frank W. 
Yankee. See Bryant Elec. Ce. 
SWITCHES, Snap; Heavy Duty 
Heavy duty rotary — switches for Electric Range and 
Small Motor Contro 
Arrow Elec. Div. of _ Hart & Hegeman Elec. Co., 
Hartford, Conn. 
Bryant Electric Co., 
Diamond H. See Hart g. 
Domestic Electric Co., 7723 St. Clair Ave., Cleveland, Ohio. 
General Electric Co., Section W-234, Merchandise Dept., 
Bridgeport, Conn. 


Hart Mfg. Co., Hartford, Conn. 
Hart & Hegeman, Div. of Arrow-Hart & Hegeman Elec. Co., 
Hartford, Conn. 


SWITCHES, Storage Battery; Automatic Dis- 
connecting 

Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. 

Penn Electric Switch Co., Des Moines, Ia. 

Radioloc. See Cutler-Hammer Mfg. Co. 


SWITCHES, Tank 
Blackburn-Smith Corp., 25 W. 45th, New York, N. Y. 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. 
Electrical Repair Co., 240 W. 25th, New York, N. Y¥ 
General Electric Co., Schenectady, N. Y. 
Industrial Controller Div. of Square D Co., 8S. Pierce & 
Hanover Sts., Milwaukee, Wis. 

Leader-Trahern Products Co., Decatur, III. 
Ostrander Elec. Wks., W. R., 911 Atlantic Ave. . Brooklyn, 
Penn Elec. Switch Co. 20th & Walnut, Des Moines, Ia. 
Sundh Elec. Co., Parkhurst St. at Ave. C, Newark, N. J. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
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SWITCHES, Time (Automatic Clock Operated 
Switches) 
Anderson Mfg. Co., Albert & J. M., 289 A, Bosten, Mass. 
Astrachron. See Gem Engineering Co. 
Automatic Elec. Heater Ce., 1505 Race, Philadelphia, Pa. 
Automatic Elec. Mfg. Co., aapem, Minn. 
reenm 


Automatic Lighting Co., ount Ave., Baltimore. 

Automatic Sprinkier Corp. of America, 910 B. of L. B 
ank Bldg., Cleveland, Ohio. 

Automatic Timer Co., 1841 Euclid Ave., Cleveland, 0. 

Berry, A. Hall, 73 Mutray, New York, N. Y. 

Brown & Pengilly, Inc., 1264 Folsom, Francisce, Cal 

my _ Switches, Inc., 1557 St. Clair Ave., Cleve- 

Cackle. See Berry A. Hall. 

Campbell Electric Mfg. Co., 15 P amas Lynn, Mase. 

Clark. See Automatic Heater 

Con-tac-tor. See a Con- oe Corp. 

Cramer & Co., Liberty, New York, N. Y. 
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Eureka Tool & Machine Co., 42 Walnut, a N. J. 
Frisch, Walter P., 104 Linden, ester, . A 

Gem Engineering Co., Hempstead, N. ° 

General Electric Co., Schenectady, N. Y. 

Go-N-Set. See G. & 8. Research Lab. 

G. & Labo: 


. S. Research ratory, 1269 Cochran Ave., Loe 
Angeles, Cal. 
Hart Mfg. Co., Hartford, Conn. 


Hartford. See Berry A. ‘Hall. 
“on. 290 Hudson, New York, 


Horni Signal Mfg. N. Y. 
Jewel. See Time Switch Sales & Service. 

Knowles, W. E., 9 Broadway, Oakland, 

Kwixset. pson C \ 

Lamp-Lighter. See Robbins & Myers Co. 

Liberty Bell Mfg. Co., Minerva, Ohio. 

Mercury Time Swi ., Marine City, Mich. 

Northw Omaha, Neb. 

Uhio Time Switch Co., . St. Clair Ave., Cleveland 
‘aragon Elec. Co., 4 Dear! » 


i 
Radio Owl, 2269 E. 5ist, Los arene. Cal. 


Radio Switchman. See Co. 

Reliance Automatic Ltg. 8 19s Meade, Racine, Wis. 
h Mfg. Lab 126 ® Cochran Ave., Les Angeles 

Kobbins & fiyers Co., Springfield, O 

Ross Safety Switch Corp., 1 KE 42nd, New York, N. Y. 








R-V Mfg. Co., Marshfield, Mass. 
Sauter. See Cramer & . 
States Co., H 


Conn. 
Stromberg Electric Co., 223 W. Erie, Chicago, Ill. 
lock Co., H C., 


Thompson C B Conn. 
Time VSwiteh Sales & Service, 1841 Euclid Ave., Cleveland, 
Tork Clocks, Inc., 12 B. 41st, New York, N. Y. 
Walser Automatic we. Ce 342 Madison Ave., New York. 
Zenith Elec. Co., 537 Dearborn, Chicago, Ill. 
TACHOMETERS 
Speed Indicators, Speedometers, 
Biddle, James G., 1211 Arch, Philadelphia, Pa. 
Brown Instrument Co., Wayne & Windrim, Philadelphia. 
Comet Elec. Co., 47 Union Trust Bidg., Indianapolis, Ind 
Durant Mfg. Co., 655 Buffum, Milwaukee, Wis. 
Electrie Tachometer Corp., Spring Garden & Broad St, 
Philadelphia, Pa. 
—- Cabot Elec. Co., Boston, Mas 
ds & Northrup Co., 4901 Stenten ‘Ave. .. Philadelphia, Pa. 
Wan caee See Durant Mfg. Co. 
Standco. See Sticht & Co. 
Sticht & Co., H. H., 13 Park Row, New York, N. Y. 
eeder Mfg. Co., 14 Sargeant, Hartford, Conn. 
Weston Elecl. Instrument Co., 582 Frelinghuysen Ave., 
Newark, N. 
Zernickow Co., O., 15 Park Row, New York, N. Y. 
TAGS, Gabtes Pole and Battery 
American Radio Hardware Co., 135 Grand, New York, N. Y. 
(Battery Leeds Tags.) 
Benedict Mfg. Co., East Syrecmee. wm... Xe 
Brocklin M Glenside, Pa. 


nd g. 

Crowe Name Plate * Mig, Co., 1749 Grace, —_—— m. 
Grammes & Sons, Inc., L. F., “Allentown 
International Tag Co., 319 N. Whipple, yo Ti. 

remax Products, Inc., Niagara Falls, N. 
Viking Tool & Machine Cont 745 65th, Brooklyn, x. F. 
Waterbury Button Co., Waterbury, Conn. 
TAGS, Shipping 
—S + & Box Co., South Bend, Ind. 

onal Co.. 319 W. Whipple, Chicago, Ill. 
TANPING Toots, COIL. See Tools, Commutator Truing. 
TANK TCHES. See Switches, Tank. 
TANKS. TINNING: See Wire Manufacturing Machines. 
TAPE, Asbestos 
American Asbestos Co., Norristown, Pa. 
Asbestos Fibre Spinning Co., North Wales, Pa. 
Ferodo & Asbestos, Inc., New Brunswick, N. J. 
General Asbestos & Rubber Co., Charleston, 8. C. 
Johns- Manville Cue. New York, 
Pittsburgh, Ps ~ 


Revolution Counters. 


Matthews & Co., Jas. H., 3942 Forbes, 
Mitchell-Rand Mfg. Co., 19 Vesey, New York 
Niagrite. See Johns-Manville, Inc. 

Shield Brand. See Mitchell-Rand Mfg. Co. 
TAPE, Cotton, Linen, Silk; 

Tape, Sleeving, Webbing. 
Alfalfa. See Burrell Belting Co. 
Anchor Webbing Co., 300 Brook, Pawtucket, 


Silk). 
. See Anchor Webbing Co. 
Bermaline. See Burrell Belting Co. 
Burrell Belting Co., 413 S. Hermitage Ave., 
Eagle. See Nidebotham, Inc., John. 
General Flectric (o., Schenectady, N 


R. I. (Cotton, 


Chicago, Ill 


Y 
Gilmer Co., L. H., Cottman & Keystone Sts. (Tacony), 
Philadelphia, Pa. 
Hope Webbing Co., 1005 Main, Providence, R. I. 
Krout & Fite Mfg. Co., Allegheny Ave. & Emerald. 
Philadelphia, Pa. 
Mitchell- way 1 Mfg. Co., 19 Vesey, New York, N. Y. 
Pearce Co., T., Covington, Ky. 
Shield Brand. See Mitchell-Rand Mfg. Co. 
Sidebotham, Inc., John, 4317 Griscom, Philadelphia, Pa. 
Smith Belting Co. (Germantown), Philadelphia, Pa. 
Superfine. See Windsor es Co. 
Westinghouse Elec. & Mfg. me ast Pittsburgh, Pa. 
Windsor Webbing Co., ae, ™ 3 
34 Southbridge, Worcester, Mass. 


Worcester Braiding Co., 


TAPE, Mica 
Chicago Mica Co., 345 Campbell, Valparaiso, 4 
Mica Insulater Ce., 200 Varick, New ork, N.Y. 


Mica Mfg. Co., 135 "Johnson, rien” N r 

Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y. 

Westinghouse Elec. & Mfg Co., East Pittsburgh, Ps. 

TAPE, Rubber and Friction 

Ackerman. See Ackurate Rubber Co. 

Ackurate Rubber Co., 25 Beaver St., New York, N. Y. 

Adamson & Co., Joseph, Columbia and Germantewn Aves. 
Philadelphia, Pa. 

Adhere. See Westinghouse > & Mfg. Co. 
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a New Production ; booklet that . 


may save you 


oi , The cause of power break- 
With A utomatically downs is too often trace- 


’ . , able to poor lead wire insu- 
Controlled Electric Heat "eo ttn its te ei 
great advantage in the 
flexibility and toughness of 


Turbo Oil Tubing over 

















With the perfection of the Sta-Warm that of ordinary spaghetti 
automatic thermostat, and electric 


that we want you to try it 

heater, a new production economy By . f these 

has been brought to electrical man- y testing some of these 

Cotton, ufacturing. Paraffine, Korite, Paro- samples yourself you may 

lite, Leverite, Hydroline, Solder and be reducing your power 

any material which melts under | . m 
ro, 1 700° F. are efficiently handled in eo “hoe a 

" Sta-Warm heaters. No danger of overheating. Any pre- Turbo is impregnated and 

, rp Sneeeaeare can be held without attention from baked, and is impervious 

acony), workmen, o rheostat—no wasted current. Capacities from 

. ; : 3. rE , wee , oils anc 

one pint to 50 gallons. Special sizes and shapes built to eet re eather, oils and 


— order. Write for details and specifications. acids. You will find it TUBING 
¥ especially valuable in igni- 


BECKWITH MACHINE COMPANY caer ct 


guard against “Corona’ Cw 
402 Chestnut St. Ravenna, Ohio action. 


“1]: The highest 
William Brand and Co. 4 g r! 
jrade o Spa- 
268 4th Avenue, gre ath J p 
New York, N. Y ghetti” made; 
Chicago St. Louis Detroit efficient insula- 


San Francisco Los Angeles : 
ile: iis aid tion demands 
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TAPE, Rubber and Friction—Continued 
Alpha. See Johns-Manville, Inc. 
Amazon. See Graybar Elec. Co. 
Appleton Rubber Co., Franklin, Mass. 
Black Diamond. See Dunton Co., M. 
Boston Woven Hose & Rubber Co., Boston, Mass. 
Brooklyn. See Johns-Manville, Inc. 
Bull-Dog. See Boston Woven Hose & Rubber Co. 
Candee, See Ackurate Rubber Co. 
Canfield Rubber Co., Bridgeport, 
Canton. See Plymouth Rubber Co 
Clifton. See Clifton Mfg. Co. 
Clifton Mfg. Co., 65 Brookside Ave., Boston 30, Mass. 
Competition. See New York Insulated Wire Co. 
Double-Wear. See — Rubber Co. 
Dryden Rubber Co., . =. Kildare Ave., Chicago, Ill. 
Dundee, A. & B. ay te Co. 
Dunton Co., M. W., ero weddy St., Providence, BR. L. 
Dutch-Brand. See Van Cleef Bros. 
Elkhart Rubber Wks., Elkhart, Ind. 
Firestone Tire & Rubber Co., Akron, O. 
General Electric Co., Merchandise Dept., Bridgeport, Conn. 
Graybar Elec. Co., Graybar Bidg., Lexington Ave. & 43rd 

St., New York, N. Y. 
Grimshaw. See New York Insulated Wire Co. 
Griptite. See Canfield Rubber Co. 
Holfast Rubber Co., Atlanta, Ga 
Holdtite. See United States —y oe 
Hydro-Proof. See Elkhart Rubber W 
Imperial Rubber Co., 220 Broadway, New York, N. Y. 
Impervo. See Canfield Rubber Co. 
Irco. See Imperial Rubber Co. 
Johns-Manville Corp., New York, N. Y. 
Jomanco. See Johns-Manville, Inc. 
Kerite Ins. Wire & Cable Co., 30 Church, New York, N. Y. 
Manson. See Okonite Co. 
Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. Y. 
New York Insulated Wire Co., 114 Liberty, New York, N. Y. 
Okonite Co., Passaic, N. J. 
O. K. See Appleton Rubber Co. 
P. & B. See Ruberoid Co. 
Paratex. See Appleton Rubber Co. 
Paruco. See Passaic Rubber Co. 
Passaic Rubber Co., Clifton, N. J. 
Plymouth Rubber Co., 1400 Revere, Canton, Mass. 

Red-X. St. Louis Rubber Cement Co 
Relio. See United States Rubber Co. 
Ruberoid Co., 95 Madison Ave., New York, N. Y. 
Ss See Superior Insulating Tape Co. 
See Superior Insulation Tape Co. 

See Plymouth Rubber Co. 
See Sullivan & Sons Mfg. Co., J. 
Sticka. See Graybar Elec. Co. 
Stixwell. See Clifton Mfg. Co. 
Sullivan & Sons Mfg. Co., J., 2224 N. 9th, Philadelphia, Pa. 
Superior Insulating Tape Co., 3044 Lambdin Ave., St. Louis. 
2-Plex. See Holfast Rubber Co. 
U. S. See United States Rubber Co. 
Tinited States Rubber Co., 1790 Broadway, New York, N. Y. 


Conn. 


Sitco. 
Slipknot. 
Star. 


Usco. See United States Rubber Co. 

Yan Cleef Bros., 7722 Woodlawn Ave., Chicago. 
Victer. See Graybar Elec. Co. 

Westinghouse Elec. & Mfg. ©o., East Pittsburgh, Pa. 


TAPE, Varnished Fabric 
Acme Wire Co., New Haven, Conn. 
General Electric Co., Merchandise Dept., 
Irvington Varnish & Insulator Co., 
Mica Insulator Co., 200 Varick, 
Mitchell-Rand Mfg. Co., 19 Vesey, 
New Jersey Wood Finishing Co., Woodbridge, N. J. 
Radiotape. See Respro, Inc. 

Respro, Inc., Wellington Ave. (Auburn) 
Shield Brand. See Mitchell-Rand Mfg. 
Sico. See Standard Insulator Co 
Standard Insulation Ce, t Rutherford, N. J. 
Voltape. See Respro, Inc 

TAPING MACHINES, Goil 
Chapman Electric Works, P. E., 


uis, Mo. 
Columbia Machine Works & Malleable Iron Co., Atlantis 
Ave. and Chestnut St., Brooklyn, N. Y. 
Electric Service Supplies Co., 17th & Cambria Sts., Phila- 


delphia, Pa. 
Griswold Machine Co., George, New Haven, Cenn. 
Frank, Boston, Mass 


Ridlon Company, 

Segur. See Electric Service Supplies ‘Co. 
TAPING MACHINES, Wire 
American Insulating Machinery Ce., 519 Huntington Ave.. 

Philadelphia, Pa. 

Wire Machinery Corp. ef Am., New Haven, Conn. 

TAPS. See Stocks, Dies and Reamers. 
TENSION DEVICES, Cell Wire. See Racks, Wire Reel 


TENSION MACHINES, Band Wire 
Electric Service Supplies Co., 17th & Cambria Sts., Phila- 
delphia, Pa. 
Peerless. See Electric Service Supplies Co. 
TERMINALS AND CONNECTORS 
Low Tension, Secondary Terminals and Connectors. 
All-in-One. See Ohio Parts Co. 
Barcy-Nicholson Co., 2801 Fort, W., Detroit, Mick. 
Bassett Metal Goods ° rby, eral Selling 
Agent, Hatheway & Co., 16 Hudson, New York, N. Y.) 
Burton-Rogers Co., Boston, Mass. 
Cabelug. See Jones, Howard B. 
Clark Metal Products, 490 Hancock Ave., Bridgeport. 
Dixte Supply Co., 91 ng Ave. taal York. 


Bridgeport, Conn. 
Irvington, N. J. 

New York, N.Y. 
New York, N. Y. 


» Providence, B. I. 
Co. 


1820 Chouteau Ave., 8t. 


Double Grip. See Pon: 

Eagle Elec. Mfg. Co., 39 Hall, "Dresktyn, x. ¥. 

Electron. See Bassett Metal Goods 

—— . Co., East Ave. and 8th, Long Island 
ty, ° 


Inc., L. F., Allen 
Ideal Clamp Mie. >. 198 Bradford, 
Jones, Howard B., Wabansia, Chicago, 
K. E. M. See Kulier — Mfg. Co. 
Kulier Elec. Mfg. Co.. 575 Pierce Ave., Long Island City, 
.. Frank ton, Mass. 


Brooklyn. 1. Y. 


Morse Co. , Bos 
Nu-Way Snap. See Hatheway Mfg. Co. 
Ohio Parts Co., 3301 Colerain Ave., ong 0 


S. RB. M., 503 N. llth, Philadelphia, Pa. 
Patton-MacGuyer Co., Providence, R. I. 
Pons, Eugene, 927 Campbell Ave., Schenectady, N. Y. 
Peterson Co., 7 Beverly, Providence, R. I. 


Mass. 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Shure. See Burton-Rogers : 


Tinkerbox. See Weber Elec. Wks. 
Waterbury, Button Co., Waterbury, Conn. 
Weber Elec. rooklyn Sta. Cleveland, 0. 


Wolverine Tube Co., 1415 Central Ave., 
Zierick Machine Wks.. 6 Howard. 
TEST BENCHES, Armature 
Allen Electric & Equipment Co., ~ ccna Michigan. 
Burton & ~~ Co., Boston, Mas 


Detroit, Mich. 
ew York. 


‘owie Electric Co.. E. 8. 1816 MeGee, Kansas City, Mo. 
Electric Machine Corp., 329 N. J., Indianapelis, Ind. 
Hobart Bros. Co., Troy, Ohio. 

Marshall Elec. Co., Elkhart, Ind. 
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Miho Company, 717 Sycamore, Cincinnati, Ohie. 
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For Supreme Musical Performance 


THORDARSON 


AUDIO & 
POWER 
TRANSFORMERS 
THORDARSON ELECTRIC MFG. CO. 


Transformer Specialists Since 1895 
Huron and Kingsbury Sts., Chicago, Ill. 











me East Electric Co., Roches x. ¥. 

Pen Son, oO. 4 oa Luis ‘Obispo, C Cal. 

Weiden hoff, Joseph, W. Roosevelt —. Chicago, Ill. 
TESTING INSTRUMENTS. 


See Instrum: 
TESTERS, Coil 
(Includes Armature Growlers, 
portable testing 
Ace. See Weidenhoff, Joseph. 
Allen-Bradley Co., 494 Reed, ag Wis. 
Allen Electric & aa Co., amazoo, Michigan. 
Ankenbrandt, J. J., 2140 Naan — Ohio. 
Armeter. See Chapman Electric Works, P. E. 
Electric Products Co., Goshen, Ind. (Storage 


Battery). 
See Indiana Mfg. & Elec. Co., also Case 


—— Meter. 

Burton & Rogers Co., 857 Boylston, 
Case Elec. Co., Marion, Ind. 

Century Electrical ee 102 Randall Ave., 


Syracuse, N. Y. 
Chapman Elec’l Works, P. E., 1820 teau Ave., St. 
Louis. Mo 


trouble 
ces). See 


and ether 


shooters, 
lso Instruments 


Boston, Mass. 


Colpin Corp., 6110 S. Main, Los Angeles, Cal. 
Columbia. See Weidenhoff, Joseph. 

Comparometer Co., New Ulm, Minn. 

Cewie Electric Co., E. 8., 1816 McGee, Kansas City, Me. 
economy. See Weidenhoff, Joseph. 

Electric Controller & Mfg. Co., 2700 E. 79th, Cleveland. 
Electric Machine Corp., 529 8. N. J., Indianapelis, Ind. 
Electrotest. See Comparometer Company. 
See Electric Machine Corp. 
Ev-Ri-Test. See Weidenhoff, Joseph. 
Ga-Jit. See General Instrument Corp. 
General Instrument Corp., 225 Varick, New York, N. Y. 
Herald Elec. Co., 35 East End Ave., New York, N. Y. 

Troy, 1" 4 


Indiana Mfg. & Electric Co., Marion, Indiana. 
Kietzman Electrical Mfg. Co., 234 N. Central, Gilman, Il 
Leich Electric Co., Genoa, Ill. 
Lundin Electric Machine Co., 10 Thacher, Boston 
Mallory Electric Co., Factories Blidg., Toledo, Ohio. 
Marshall Elec. Co., Elkhart, Ind. 
Miho Company, 717 Sycamore, Cincinnati, Ohio. 
North East Electric Co., Rochester ¥. 

an, David W., 43 Royalstone “ise., Minneapolts, Minn. 
Paneltest. See Allen Elec. & Equip. 
Portometer. See Allen ~ & Eaulp, Co. 
Portostat. See Allen Elec. & Equip. 
Presto. See Metal Specialties Mfg. a 
Reliable Parts Mfg. Co., Wellington, 
Rex Batrystat. See Bartiett — Co. 
Scout. See Leich Electric Compan 
Servwell Sales Cerp., had N. Winchester Ave., 
Test-All. See Colpin C 
Teat-O-Meter. See Weidenhoft, Joseph. 
Test-Rite. See Colpin Corp. 
Victory. See Weildenhoff, Joseph. 
Weidenhoff, Joseph, 4352 W. Roosevelt Rd.. Chicage, Ml. 


TESTING LABORATORIES 


Mass. 


Chicago, Ill 


Baker & Co., Inc., 54 Austin, Newark, N. J. 
Elec’l Testing Laboratories, 80th St. and East End Ave., 
New York, 


National Elec’l Inst. Co., 162 Sidney, Cambridge, Mass. 

New York Testing Laboratories, 80 Washington, New York. 

Rubicon Co., 29 N. Sixth. Philadelphia, Pa. 

Stupakoff Laboratories, 6627 Hamilton Ave., Pittsburgh, Pa. 
‘story Stand- 


— JUNCTIONS. See Instruments, 
ara. 


THERMOSTATIC METAL 

Baker & Co., Inc., 54 Austin, Newark, N. J. 

Chace Valve Co., W. M., 1600 Beard Ave., Detroit, Mich. 
Coffin Mfg. Co., B. F., 30 Court, Newark, N. J. 

Cook Plate Co., Edw. N., 70 
Imvroved Seamless Wire Co., 


Interstate Products Corp., 29 Commercial, Newark, I 
Venbur. See Coffin Mfg. Co., > ie 
Wilco. See H. A. Wilson Co 


Wilson Co., H. A., Newark, N. J. 

THERMOSTATS 

American Thermostat Co., 226 Jeliff Ave., Newark, N. J. 

Automatic Appliance Co., Jackson, Mich. 

Bak-Rite. See Electric Appliance Mfg. Co. 

Bishop & Babcock Sales Co., 4901 Hamilton Ave., N. E., 
Cleveland, O. 

Boston Machine Wks. Co., 7 Willow, some, 2 

Brown. See Electric Automatic Appliance 

Brown Instrument Co., Wayne & W indrim, Philadetphis, Pa. 

Burke Controller Ce., 369 Lexington Ave., New York, N. Y. 

Cobb Elec. Appliance Co., 100 Massachusetts Ave. . Boston, 

Cramblett Engineering Div. of Time-O-Stat Controls Co., 
286 Milwaukee, Milwaukee, Wis. 

Coffin Mfg. Co., B. F., . Newark, N. J. 

Diarond H. See Hart. Mfg. Co. 

Electric Automatic Acpsanee Co., 


Denver, 
Electric Heat Control Ce., 5902 Carnegie — "Cleveland, o. 
Electric Maid. See Hankseraft Co. 
a Thermostatic Control Co., 4750 Sheridan Rd, 
cago, 


Freas Thermo-Electric Co., 

Globe Mfg. Co., Battle eae Mic 

Hankscraft S.- 615 E. Weshington, Madison, Wis. 

Hart Mfg. Hartford, . 

Hi-Lo. *, Boston Machine Wks. Co. 

Hynes & Cox Elec. Corp., 406 N. Pearl, Albany, N. Y. 
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THERMOSTATIC METAL 


For Low and High Temperatures 
Our No. 1800 ue temperatures up to 


Our No. 2800 metal for temperatures up to 
1500° F. 
W. M. CHACE VALVE COMPANY 








1600 Beard Avenue. Detroit, Mich. 
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pesmnate Products Corp., 29 Commercial, 

King. See Plectrie Heat Control Co. 
Klixon. Set Westinghouse Electric & Mfg. 
Manhattan Elecl. Supply Co., 510 Sixth Ave., Dw York. 
Marvel. See American Thermostat Ce. 


Mercoid Corp., w. Chicago, 
Moeller, A. E., 261 owt. _— N. FY. 
, 425 Fountenac, 


Newark, N. J. 


Seattle, 


sh. 

Pyratherm. See Federal Gauge Co. 

Safety Regulator Co., 529 S. Mathews, Los sna, Cal. 
Savutime Devices, Inc., 88 nhattan, Y. 
Struthers Dunn, Inc., 1135 Race, Philadelphia, Pa. 


Standard Thermometer Co., 65 Shirley, Boston 19, Mass. 
Tagliabue Mfg. ee . Brooklyn, N. Y. 
Teeple Co., . 540 E. 9th, Port 


Ore. 
Babcock Sales Co. 
Ther Thermostat 
Time-O-Stat pw Co., — Ind. 
Trent Ce., Harold E., 439 N. 12th, Philadelphia, Pa. 
Visaflame. See Mercoid 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
Wilcoiator Co., Newark, N. J. 


TIGHTENERS, Commutator 
— a Works, Chas. 


TIME swt CHES. See Switches, Time. 
a TANKS, WIRE. See Wire Manufacturing Ma- 


chin 
TINSEL. See Wire, Insulated. 


TINSEL, Cord and Thread 

Belden Mfg. Co., 2310 B S. Western Ave., Chicago, Ill. 

Diamond Braiding “~ Chicago Heights, Chicago, Ill 

Frank & Co., M. J.. 15 W. 39th St., New York, N. Y. 

Hy-Sil Mfg. Co., Revere, Mass. 

Kilo Co., 2 E. 23rd,_ New York, N. Y. 

Koelle, Frederick C., Real Estate Trust Bldg., 

Lees Mfg. Co., 320 Broadway, New York, 

Montgomery Co., J. R., Windsor Locks, Conn. 

Rockbestos Products Corp., Nicoll & Canner, New Haven, Ct. 

Springfield Wire +f, Tinsel Co., Springfield, Mass. 

aft Co, R. C., 174 N. Franklin, Chicago, Ill. 

TIPS, Cord 

Duro. See McEvoy, C. H 

McEvoy, C. .. 430 Broadway, Lowell, Mass. 

National Acme Mfg. Co., ba Stanton Ave., Cleveland, oO. 

Norden Co., 8. 180 S. Water, Providence, 

Rome Wire Co., Div. of General Cable: Gorp., Rome, N. Y. 
Machines @ 





F., 230 N. Morgan, 


Philadelphia. 
— A 


Waterbury Brass Goods Corp., Waterbury, Conn. 

TOOLS, Commutator Slotting. See Slotting 
Tools, Commutator. 

TOOLS, Coil Tamping 


Ideal Commutator Dresser Co., 1039 Park Ave., Sycamore, 
Ill. 


TOOLS, Commutator Truing 


Acme. See G.een Equipment Corp. 
~ Elec. Equipment Co., N. Pitcher St., Kalamasco, 
Mich. 


Binghamton Flexible Shaft Ce. Binghamton, N. Y. 

Central Mfg. Co., Fairfield, 

Green Equipment Corp., Monadnock Block, Chicago, Ill. 

— Commutator Dresser Co., 1039 Park Ave., Sycamore, 

{mperial. See Martindale Elec. Co. 

Jordan Bros. 74 Reekman, New York, N. Y. 

Martindale Elec. Co., 1262 W. Fourth, Cleveland, Ohio. 

TOOLS, Storage Battery 

Battery Euipment & Supply Co., heed Greenwood Ave, 
Chicago, Ml. Burning 3, Plate 
Pressers, Mallets, Lead Burners aon Strainers. 

Battery Parts Co., Inc., Wilkinsburg, Pa. (Leads.) 

Battery _ Co., 29 Willow, Montclair, N. J. 

Besco. See Battery Equipment & Supply Co. 

Bobbett Elec. Mfg. Co., 811 E. 43rd St., Chicago, IL 


(Knife Heaters.) 

Canedy-Otto Mfg. "On, 1816 McGee, Chicago Heights, Ill 
(Floor Vises.) 

br See Co., Schenectady, N. Y. (Lead Burning 
uu .) 

Heet-A-Knife. See Op-al. Elec. & Mfg. Co. 

Ohio Parts Co., 3301 a Ave.. Cincinnati. 

g. 


(Terminals. ) 
Op-al Elec. & Mf, , 1057 E. 30th St., Indianapolis, Ina 
(Knife Heaters.) 


Orum, S. R. M., 503 N. llth, Philadelphia, Pa. (Pillar 
Post Sleeves, Tongs, Reamers, 


Strap Punches, Terminal 
Pullers, Steamers, Racks or Stands, Terminal Post 
Shapers, Battery Analyzer, oe Sealing Machine, Plate 


g Press, Press and Si 
+ gr El 


Pyratip 
Reliable Parts Mfg. 


Wellington, O. 
(Steamer and Still, Coenen Separator Cutter, Clips, Car- 
rier, Post ter, Terminal and Cell Pu 
Thompson Mfg. Co., Meadville, Pa. (Reamers, Terminal 
Post Pullers, Pressing Tongs.) 


TORCHES AND FURNACES 
Acetylene, Alcohol, Gasoline, Kerosene. 

Bernz Co., Otto, Newark, N. J. 

Clayton & Lambert Mfg. Co., Detroit, Mich. 

Dreadnaught. See Wall Mfe. Surply Co. 

Jim Dandy. See Lasher-Weeber Co. 

Klein & Sons, Mathias. Chicae II! 

Lasher-Weeber Co., 261 Franklin, Boston, 

McGill! Mfg. Co., Valparaiso ‘nd. 

Peerless. See Lasher-Weeber Co 

ary carl See Klein ¢ ee Mathias. 

TORPEDO Cord. See T 

TORSION BALANCES. a Instruments, Laberatory Stand- 


ard 
TRANSFORMERS 

Radio. See Radio Circuit Compenen 

Gas Tube Sign. See Trensfermers. Ol ol ‘Burner. 

Oil Burner Ignition. See Transformers, Low & Inter- 

mediate Voltage. 

TRANSFORMERS, Low and 

Voltage 

For Oil Burners, Gas Tube Signs, and other special pur- 


poses. 

American Bosch Magneto Corp., Somqnageta, Mass. 
American ee Co., Newark, 

Campbell Elec. nn, 
Pulcnge-deftereee Fuse & Elec. Co., 


Mass. 


Intermediate 


1505 W. 15th, Chicago, 
2985 Franklin, Detroit, Mich. 
General Electrie bo. (Merchandise Dept.), Bridgeport. Conn 
Manhattan Elect. Supply Co., 510 Sixth Ave., New York. 
Sorgel Electric Co., 89 W. Water, Milwaukee, Wis. 
Standard Transformer Co., Warren, 


i Elec. Mfg. Co., Huron & Kingsbury Sts., Chi- 


vntleratt "Mate. Co., R. E., First National Bank Bldg., Pitts- 
wen) ‘Leona Elec. Co., Mt. Vernon, N. Y. 


We . le 
TRANSMISSION DRIVES. ‘See Chain, Transmission. 


TRANSMITTERS, Power 
Controller drive giving a variety of speeds fer use in 


_ with coil taping machines. 
Electric Service Supplies Co., 17th & Cambria Sts., 
Philadelphia, Pa. 
Segur. See Electric Service Supplies Co. 
5 
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a A Leak-Tight Seal re 

“ ar > 

~ 4 Without Wasteful Friction! abe 

= a The efficiency of any liquid or gas seal 5 


depends on the amount of pressure. Un- 

til now this has meant pressure against l 
the shaft, resulting in loss of power, t 
scored shafts, motor overload. With the 
Cooke Seal Ring the pressure is exerted 
against a fractionally small surface of 
the gland by the smooth running surface 
of the Ring which revolves with the 
shaft and is backed by a spring. The 
Cooke Seal Ring eliminates all possibility 
of leakage, any scoring of shaft, and 
90% of the friction caused by ordinary 
packing. One of a dozen reasons why 
Cooke Seal Rings are being installed 


oat 





everywhere. If you have an oil seal 
problem we can solve it. Write us for 
details. 


COOKE 
Seal Ring 


46 N. Green St. 
Chicago, III. 
Dept. P 












































oH0 sKeuepete 
Motors 


ances, Brakes and _ similar 
devices. 


Made for 100%, 50%, 25% and 
10% Locked Service conditions. 













Ohio Torque Motors with a special 
patented winding and ball bearing 
are known for their Quiet Opera- 


tion and Unfailing Performance. 








Full details and Dimensions 
on request. 


The Ohio Electric & Controller Co. 
5903 Maurice Avenue, Cleveland, Ohio 


anufacturing 115 





ri. 


Mt, 
“Wut 
——= Msi 
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fractional 
a. 





Also manufacturers of a complete line of 


Standard AC ana DC. Motors 




















7norsepower 
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TROUBLE FINDERS. See Instruments, Portable and 
Switchboard; also Testers, Coil. 
TRUCKS, Armature. See Lifts, Armature. 


TRUCKS, Factory Steel 
— Steel Stool Co.. Plainwell, Mich. 
NG Devices, Commutator. See Tools, Commutato 
TUBE (Tubes) (Tubing) Adapters. See Radio Receiver Parts. 
Brass. See Tubing, Brass. 
Condenser. See Tubing, Brass and Copper. 
Copper. See Tubing, Brass. 
Cutters, See _——. Dies, etc. 
Fibre. See Fib 
Fibre Candle. See Candles. 
Mica. See Mica. 
Paper. See Tubes, Paper. 
Platinum. See Platinum. 
Pyrometer. See Cores, Resistance. 
Refractory. See Cores, Resistance. 
Radio. See Radio Vacuum Tubes. 
Varnished Fabric. See Tubing, Varnished Fabrie. 


TUBES, Paper; Cores; Sleeves, Bushings 

Cleveland Container Co., 10800 Berea Rd., Cleveland, 0. 

Climax Tube Co.. Mystic, Conn. 

Klimaxcore. See Climax Tube Co. 

McCausland, J. E., 86 Valley, — mm: z. 

Pairpoint Corp., New Bedford, Mass. 

Reliable Elec. Co., 3145 Carroll Ave., Chicago, Ill. 

Remington Mfg. Co., 939 Barnum Ave., Bridgeport, Conn. 

Standard Underground Cable Co., Div. of General Cable 
Corp., Pittsburgh, Pa. 

Stone Paper Tube Co., 38 O. N. E., Washington, D. C. 

fextile Tube Co., Fall River, Mass. (Paper Sleeves.) 


TUBING, Brass and Copper " oe 

Anaconda Wire & Cable Co., 25 Broadway, New York, N. Y. 

saltimore Tube Co., Baltimore, Md. 

Bridgeport Brass Co., Bridgeport, Conn. 

Bull Dog. See National Elec. Products Corp. 

Chase Brass & Copper Co., Waterbury, Conn. 

— Brass & Copper Co., T. E., 54 t Lafayette, New York. 
Dunbar Smith Co., 85 Sprag dence, R. I. 

Dallas Brass & Copper Co., 820 "anes, Chicago, Ti. 

French Mfg. Co., 128 Robbins, Waterbury, Conn. 

Mueller Brass Co. » Port Huron, Mich 

National F ceeaad & Smelting Co., 1395 Coltman Rd., Cleve- 

land, O. 

National Elec. Products Corp., Pittsburgh, Pa, 

tandolph Clowes Co., Waterbury, Conn. 

Relleum. See Mueller Brass Co. 

Roberts hy Works, 2500 Military Ave., Detroit, Mich. 

Rome Co., Rome, 

Rome Hollow Wire & Tube < N. Y. 

Rome. Turney Rodicte . 

Scovill Mfg. Co., coburs. 

Standard ty co Co. “2. of General Cable 

Corp.), Pittsburgh, Pa. 

Summertll Tubing Co., anon. Pa. 

Torrington Mfg. Co., rrington, Conn. 

United Wire & Supply = 1497 Elmwood Ave., Providence. 

Wells Co., A. H., Watertown Ave., Waterbury, Conn. 

Wolverine Tube Co., 1415 Central Ave., Detroit, Mich. 


TUBING, Flexible Metallic 
(Flexible Tubing.) 
Almond Mfg. Co., T. R., Ashburnham, Mass. 
American Metal Moulding Co., 146 Coit St., Irvington, N. J. 
Auto-Brassfiex. See National Metal Molding Co. 
Auto-Steelfiex. See National Metal Molding Co. 
Breeze Corp., Inc., 24 8S. 6th, Newark, N. J. 
Fischer Spring Co., Chas., 238 Kent Ave., Brooklyn, N. Y. 
—— _ Products Corp., 1110 Fulton Bldg., Pitte- 
urgh, Pa. 
Riflex. See United Metal Hose Ca. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Time-O-Stat :—* Co., Elkhart, -. 
Titeflex Metal Hose Co Newark, N. 
Triangle Conduit Co., “Dry Harbor a. and Cooper Ave., 
Brooklyn, N. 
United Metal Hose Co., = ‘oT Ave., New York, N. Y. 
White Dental Mfg. Co., 152 W. 42nd, New York, 
TUBING, Rubber 
Rubber Tubing ~y Insulating Wire in Instruments and 
Telegraph Signal Lines. 
Canfield Rubber Co., 702 Railroad Ave., Bridgeport, Conn. 
Kisler Electric Corp., 756 S. 13th, Newark, N. J. 
Faultless Rubber Co., Ashland, O. 
Forest City Rubber Co., 1276 Ontario, Cleveland, O. 
Goodrich Rubber Co., B. F., Akron, 0. 
Rubber-Vac. See Eisler Electric Corp. 
Tyler Rubber Co., Andover, Mass. 
Vulcanized Rubber Co., 251 Ave., New York, N. Y. 


TUBING, Varnished Fabric 
Insulating Tubing—Spaghetti. 

Aeme Wire Co., New Haven, Conn. 

Alpha Radio Supply Co., 520 Broadway, New York, N. Y. 

Bentley-Harris Mfg. Co., Conshohocken, Pa. 

Brand & Co., William, 268 Fourth Ave., New York, N. Y. 

Empire. See Mica Insulator Co. 

General Electric Co., Merchandise Dept., Bridgeport, Conn 

Goodrich Rubber Ce., B. , Akron, 

Insulated Duct & Cable Co., Stokes, Trenton, N. J. 

Insuline Corp. of America, 78 Cortlandt, New York, N. Y. 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Lee Tire & Rubber Co., Conshohocken. Pa. 

Mica Insulator Co., 200 ck, New um ¥- 

Mitchell-Rand Mfg. Co., 19. Vesey, New Yor 

Pearce Co., R. T., Covington, Ky. (Insulated ‘Waxed Gotten.) 

Turbo. § Brand ~. “ 

Varflex Corp., Rome. 

TURNED- UP BOXES. AWD CABINETS. See Cabinets, 
Sheet Stee 

TURNING “TooLs, COMMUTATOR. See Tools, Commu- 
tator Truin 

TWINE, Armature Winding; Vorpede sore 

Mitchell-Rand Mfg. Co., 19 Vesey, New York, N. 

Winne & Son, Frank W., 42 N. Front, Philsdelvhie, Pa. 

vesEseesrene, Mica. See Slotting Machines & Toels, 
Commut 

UNITS, "Refrigerator Condenser. See Condenser Units, Re- 
frigerater 


UNITS, Rods and Grids, Resistance 
Acme Elec. Heating Co., Dept. R. 1217 Washington, Boston. 
Allen-Bradley Co., 494 Reed, Milwaukee, Wis. 
Automatic Electric Heater Co., 1706 Race, Philadelphia, Pa 
Bradleyunit. See Allen Bradley Co. 
Buffalo Products Co., Broome & Lafayette Sts., New York. 
Rurger, J. P., 1813 Columbus Rd., Cleveland, O. 
Calrod’ See Fdison Elec. Appliance Co. 
Chromalox. See Edwin L. Wiegand Co. 
Clark Controller Co., 1146 E. 152nd. Cleveland, O. 
Crown Coloring & Chemical Co., 33 W. 17th, New York. 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. 
Dalton Elec. Heating Co., 287 Bridge St., Salem, Mass. 
Dalton-Marsh Co., 88 Holten, Danvers, Mass. 
Darte Co., 35 E. 2ist, New York, 3 
Di-El-Tte. See Wirt Co. 
Pixon Crucible Co., Jos., Jersey City, N. J. 
Facle Elec. Mfg. Co., 59 Hall, Brooklyn, N. Y. 
Edgerert. See Industrial Controller Div. 
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Cochrane’s 


AXES 





Compounds 


Paints and Varnishes 


for every insulation purpose 


41 years in the business. Write for samples of 
our latest finishing and saturating wax. 


Cochrane Chemical Company 
Established 1887 


432 Danforth Ave., Jersey City, N. J. 














Edg d See Monitor Controller Co. 
Edison Electric Appliance Co., 5600 W. Taylor, Chicago 1 
Elec. Controller & Mfg. Co., 2700 E. 79th, Cleveland, 


Electro Thermal-Unit Co., 44 N. Fourth, Philadelphia, 

Elemite. See Louthan Mfg. Co. 

Fits-All. See Eagle Elec. Mfg. Co. 

Fitz-All. See Rodale Mfg. 

Fitz-Rite. See Rodale Mfg. Co. 

Fix-All. See Witlow Elec. Mfg. Co. 
M. See Hiram Marks Elec. Co. 

General Electric Co., Schenectady, N. 

Globar Corp., Niagara Falls, N. Y. 

Glo-Well. See Eagle Elec. Mrz. Co. 

ons ag | Elecl. Co. of Ohio, Inc., 250 Park Ave., New 
ori 

Hance-Parker Mfg. Co., Meriden, Conn. 

Hankscraft Co., 615 E. Washington, Madison, Wis. ‘Oven 

Heater Unit.) 
Hardwick, Hindle, Inc., 122 Greenwich, New York, N. Y. 
Hexwound. See Monitor Controller Co. 

Industrial Controller Div. of pomme D Co, 8S. Pierce & 

Hanover Sts., Milwaukee, Wis 
Industrial Heater Co., 300 Canal, “New York, N. Y. 
International Resistance Co., 2006 Chestnut, Philadelphia, Pa 
Krischer’s ‘Mfg. Co... 255 

Tischer’s 3 Calyer, Broeklyn. 

than Mfg. Co., East Liverpool, O. 
Marks, Elec. Co., Hiram, 304 Woodward Ave., Detroit, Mich 
Monitor Edgewound. See Clark Controller Co. 
Monitor Controller Co., 51 8. . Baltimore, Md. 
Nelco. See Nelson Electric Co. 
Nelson Electric Co., Plant City, Fila. 
Northern Electric Co., 2883 N. Western Ave., Chicago, Il. 

Ogden Mfg. Co., 3947 Armitage Ave., Chicago. Il. 

Ohmite Mfg. Co., 636 N. Albany Ave., Chicago, IIl. 
} org a aun a Ca. 

p-a ec. g. Ce., 1057 W. 30th, Indianapolis, Ind. 
Parker & Co., J. C., 407 Bulletin Bidg., Philadelphia, Pa. 
Poloron Elec. Mfg. Co., 20 Bond, New "York, 

Presto Products Co., 64 University Place, New York, N. Y. 

Prometheus Elec. Corp., 358 W. 13th, New York, w’ Y. 
ox. See Westinghouse Elec; Mfg. Co. 

Reben Elec. Mfg. Co., 2024 Gravesend Ave., Brooklyn, N. Y. 

Remco. See Reben Elec. Mfg. Co. 

Renuall. See Ogden Mfg. Go. 

Repairall. See Waage Elec. Co. 

Replaceall. See Waage Elec. Co. 

Ribohm. See Ward Leonard Elec. Co. 

Rodale Mfg. Co., 200 Hudson. New York, N. Y. 

Rubicon Co., 29 N. Sixth, Philadelphia. Pa. 

Security Elec. Mfg. Co., 2635 Canton St., Chicago, IIL 
a. Py Automatic Fleetrie Heater Co. 

m e, Z C 5 Powelton Ave., Philadelphis, Pa. 
Smoothwound. See Monitor Controller Co. ” 
Snoco. See Snow & Co. 

Snow & Co.. E. W., Rochester. N. Y. 
Stupakoff Laboratories, 6627 Hamilton Ave., Pittsburgh, Pa 
a, ants —_ Elec. Co 

etal Art ‘gz. Co., 293 Wyckoff Ave., Brook 
ee See Ward Leonard Elec. Co. rica 

Waage Elec. Co.. 5100 W. Ravenswood Ave., Chicago 
Ward "tomeed Elec. Co., 31 South, ha + ane N. Y. 
Warren Elec. Appliance Co., Warre 
Watlow Elec. Mfg. Co., 1320 N. 2srd., at. “Louts, Mo. 
ba eee arg "Blt eat Mansfield, 

egan 0., win 1 First Ave., Pittsburgh, Pa. 

Wirt Co., 5221 Greene. ey ia, Pa. 

VACUUM CLEANER BAGS See Bags m Cleaner 
vacuum eavene & IMPREGNATING. “OVENS. Bee 


VACUUM PUMPS. See Pumps, Vacuum. 


VALVES, Electrically Operated 
Asco. See Automatic Switch Ce. 
Automatic Switch Co., 154 Grand, New York. 
Chapman Valve Mfg. Co.. Indian Orchard, Mass. 
Crane Co., 836 Michigan Ave., S., Chicago, Ill. 
Cutler-Hammer, Inc., 1288 St. Paul Ave., Milwaukee. 
Electric-Valve Mfg. Co., 68 Murray, New York, N. Y. 
—— senate Control rad 4750 Sheridan Rd., Chi- 
Gas-Gard Ce., 375 Main St., E., Rochester, N. Y. Gas.) 
General Electric o. Seheneet ady, N. Y. : 
ien- Anderson ve § al Co., 1385 ee 
Pittsburgh, Pa. - aaa as 
Lunkenheimer Co., Cincinna’ ti, O. 
Minneapolis- Honeywell Regulator Co., Foarth Ave. & 28th, 
Minneapolis. Minn. 
Nacco Mfg. Co., 1482 Clara Ave., St. Louis, Mo 
Northside Elec. Co., 4227 Spring Grove Ave., Cincinnati, 0 
Protect-U. See Zisch Engineering Ce. 
Reading Steel Casting Co., Bridgep Con: 
Savutime Devices, Inc., 88 aan " Rochester, ee A 
St. Louis Motor Valve Co., St. Louis, Mo. 
Tagliabue Mfg. Co. C. J., 18-83rd St., Brooklyn, N. Y 
Teeple Co., L. R., 540 BE. Ninth, Portland, Ore. (Gas.) 
Time-O-Stat Controls Co., Elkhart, Ind. 
Victor. See Lunkenheimer Co. 
Zisch Engineering Corp., 39 Avenue L, “aes N. J. (Gas.) 
VARNISH. See Paint, Varnish, Lacq 
VARNISHED TAPE. See Tape, Vorntned Fabric. 
VARNISHED ee See Tubing, Varnished Fabric. 
VOLT BOXES. Instruments, Laboratory Standard. 
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The best in flexible arms 
for portable and thera- 
po) peutic lamps, etc. 
MADE of steel and brass 
in all Finishes. Special 
arms designed to your requirements. 
Write for prices. 
CHAS. FISCHER SPRING CO. 
238 Kent Avenue Brooklyn, N. Y. 


A Ot ee oe 











Vol. 4, No. 


VOLTMETERS. See Instruments. 

VULCANITE. See Rubber, Hard. 

VULCANIZERS, WIRE INSULATION 

American Insulating Machinery Ce., 519 Huntington Ave., 
Philadelphia, Pa. 

Biggs Boiler Works Co., Akron, Ohio. 

WASHERS, FIBRE. See Fibre. 


WASHERS, Leather 

Michigan Leather Washer Co., 548 E. Fort, Detroit, Mich. 

WASHERS, Lock 

Keystone. See qn Leck Washer Co. 

National Lock Washer Co., Newark, N. J. 

Positive Lock Washer Co., Ave. A & Miller, Newark, N. J. 

Shakeproof Lockwasher Co., 2518 N. cago. 

St. Louis Malleable Casting Co., 7701 N. Conduit Ave., 
St. Louis, Mo. 

WASHERS, Metallic 

Bridgeport Brass Co., 774 E. Main, Bridgeport, Cena. 

Chase Brass & Copper Co., Waterbury, Conn. 

Chicago Nut Mfg. Co, 2513 Cullerton, Chicago, Ill. 

Hubbard Spring Co., M. D., Pontiac, Mick. 

Massachusetts Machine Shop, Inc., Boston, Mass. 

New Kngland Screw Co., Dept. A., 44 Farnsworth, Boston. 

Quadriga Mfg. Co., 213 W. Grand Ave., Chicago, IIL 

Wrought Washer Mfg. Co., 46 S. Bay, Milwaukee, Wis. 

WATTMETERS. See Instruments. 


WAX AND COMPOUNDS 


Wax and Compound, Sealing and Filling..... .Bee W 
Junction a Potheads, Battery Tops, it 
oo Holes ‘ 


pound 
Saturating and Lge 2 Braided Wire, 
Impregnating aouee and Paper. 

Chatterton’s - 
Ackurate Rubber Co. 25 Beaver, New "York, M. FY. W ue oe 
Ajax. See Sherwin- Williams Co. 

Asphalt Products Co., 6531 8S. State, Chicago.... 8 .. 
Bishop Wire & on oe. 420 E. 25th, New 


We. Ue Ee, whee chdbedcabsvsbnnciucanemseeds as <2 Cc 
Biwax Corp., 208° 8. La * Balle, Chicago, Ill.... WS .. 
Black Nego. See Williams Co., F. M. 


a See Zinsser & Co. 

Candy & Co., 35th and Maplewood Ave., Chicago - S ss 
Clifton Mfg. Co., 65 Brookside Ave., Boston. oe © 
Cochrane Chemical Co., 432 oa Ave., Jersey — 


. me @ ee 
Dolph Co., John C., 168 Emmet, Newark, N. J. W.... 
Di Electric Puttie. See Ackurate Rubber Co. 
Ever-Protect. See National Cable Compound Ce. 

Flake White. See Williams F. A 
General Electric Co., Gecdandigs ‘Dept., Bridgeport, 
Sonn 





Geoge Co. i. ae Bingham Av 
Globe Chemica 
St. a Stnetanetie Dicnccosccdccccecesccs 


Goldo Brown. See Williams Co, F. M. 

Great Lakes Thread & Yarn Co., 5133 Wesson 
Ave.. Detroit, Mich os Ww 

Hercules Powder Co., 975 “Market, Wilmington, Del. 
Ce ED ve bak sant bs waawese.c ieeseeoe es a0 

Hexsulate. See Tar Products Corp 


India Red b 4 . 

Insulatine Co., 1 —,: New York.......... ee ee 
Knox & Morse Co., 80 Freeport 

Leverite. See Mitchell-Rand Mfg. Co. 
Lime Seal. See Mitchell-Rand Mfg. Ce. 
McGill Mfg. Co., Valparaiso, Ind...........--+06 «+ +* Cc 
Minerallac Elec. Co., 1045 Washington Blvd., 


RRR ee Reema meee eee eeeeeeereseeeeeee 








National Cable Gaanea “Co., Mitchell, Ind.... W.... 
National Wax Co., 189 W. Madison, Chicago, ee er 
Nu-Blac. See Star Porcelain Co. 

Par Flexo. See Williams Co., F. 

Rubberseal. See Mitchell-Rand Mfg. Co. 


Rub-Fiexo. Williams 
—. & a —_. 86° Hausman, ae, 
gherwin Willisme “Co., Cleveland 


oO W ue 
Standard Varnish Wks., 433 4th Av., New York..W.... 
——— Wax & Import Co., 110 E. 42nd, New 


Sk) eka ben sb6d00s5900 50040CEs O% w 
Star. Porcelain Co., Trenton, N. J.......seeees: w..c 
Tacrite. See Seldner & Eneauist, me. 

Tar Products Corp., Providence, R. 

Trotter s Co., E. T., 576 Johnson Ge, Brooklyn, - 


Waverly Ot! Wks. .. S4th and A. V. RB. es 
PI, PR. on ccccnsstarscccacccccce errr. | 
Williams Co., F. M., 1233 Prospect A: ” Brooklyn 25 r. 

Zinsser & Co., 48 Vesey, New York, N. my Schack 
WEese DRIVERS. See Tools, Cummutator. 
S. Lamp Lead-iIn. See Filaments, Incandescent 


veninene, AND CUTTING OUTFITS 
Electric Arc, Spot, Butt and Seam Metal Welders and 
Metal Cutting Outfits. 

ane Elec. Welder Co., 1850 W. Fulton, Chicago, Ill. 
E. F. See American Electric Fusion Corp. 

pod Electric Welder &.. Milford, 

Allan Mfg. & page Ty .» Ine., #28. Washington, Buffalo 

Almanc. See Allan Mfg. & Welding Co., Inc. 

Alternare. See Electric Arc Cutting & Welding 

American Elec. Fusion Corp., be Diversey y om Chicago 

Ames Co., 115 Ninth, Brook x ¥. 

Burke Electric Co., Erie 

Cushing Mfg. Co., = Pacific Bivd., Los Angeles, Cal. 

Dwyer Machine Co., Lynn, Mass. 


Economy Electric Products Co., 2400 Woodland Ave., Cleve- 


land, , 
Eisler Electric Corp., 756 S. 13th, Newark, N 
Electric Are Cutting & Welding Co., 156 Joint Ave.,. 
Newark, J. 
Electiic Welding Co. of sagen, as Court, Brooklyn, N. Y. 
Electric Welding Machine Co., 0 Larned, E., Detroit. 
Farwest Electric Welder Co., 1107 Northlake ‘Ave., Seattle. 
Federal Machine & Welder Co., Dana Ave., Warren, O. 
Fleet-Weld. See Lincoln Elec. Co. 
Fusion Welding Corp., 10257 | a aa Ave., Chicago. 
General a, Co., Schenectady, N. 
General Engr, Supply Co., 160 5th ci, New York, N. Y 
Gibb Welding Machines Co., Bay City, Mich. 
Hansen. See rT oss: Mfg. Co. 
Hollup Corp., C. 3 we 48th Place, Chicago, Ill. 
Lincoln Electric Co.,’ Coit Rd. and Kirby Ave., Cleveland 
McAdams Co., J. C., New Britain, Conn. 
Northwestern Mfg. Co., 480 Clinton, Milwaukee, Wis. 
Owen Elec. Mfg. Co., Fayetteville, N. C. 
Plastic Arc. See Wilson Welder & Metal Co. 
Pyrotip. See General Elec. Co. 
Ryerson & Son. Jos. T., 2558 W. 16th, Chicago, I. 
Sellars Arc Welder Co., 1200 Fourth Ave., Seattle, Wash. 
Seneca Electric Welder Corp., 5057 Woodward, Detroit, Mich 
Siemund Wenzel Electrie Welding Co., 79 Hancock, Long 
Island City, N. Y. 
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(All types) 


able cord in the United States, offers such 
an extensive line of products coupled 
with inimitable delivery service, that no 
doubt as to satisfying the industry’s needs 





ATFIELD, unquestionably, one of 


the largest manufacturers of port- 


should exist. 

HATFIELD also presents as a feature 
rubber covered radio wire in colors! Radio 
“hook-up” wire in 12 distinctive colors. 














HATFIELD RUBBER WORKS, Inc. 
Main Office: Hillside, N. J. 


Fectories: Hillside, 


New York Chicago Detroit 
Philadelphia Boston Cleveland 
Baltimore St. Louis Pittsburgh 
Rochester Lincoin Minneapolis 
San Antonio New Orleans Denver 

and Hackettstown, N. J. Los Angeles San Francisco Oakland 
Portland Seattle St. Paul 


Representatives in 





























































































































/ LACQUER IT WITH ZELLAC ( 


Can you sell your product 


at prices that meet competition on a 
quality basis? 


We have met competitive prices with Zeller-made lacquers and 
lacquer enamels on a quality basis for almost half a century— 
and with more success the past five years than ever before. 
Are you doing this? Cutting down the quality of your 
product or the quality of its finish in order to meet price com- 
petition is bound to be unfair either to yourself or to your 
| customers. Sooner or later they catch on. Most of your energy 

is then consumed in getting new customers to take the place 

of those you lose. But your business stays with you if you 
insist on getting your prices down only so low as is consistent 
with honest quality—for that means beautiful and long-lived 
finish for your product, enduring economy and satisfaction for 
| your customers, sound and steady business for yourself, year- 
| after-year dealing with a trade that has confidence in you. 

That is the Zeller policy in making and selling Zellac products 
—specifically formulated to meet each customer’s requirements, 
made and delivered on a quality basis at uniformly fair prices. 
And that, too, is the policy of the firms with whom we like the 
most to deal... . J Are you with us? 


ZELLER LACQUER MFG. CO., Ine. 
20 East 49th Street New York City 


ZELLAC 


For Every Invustriat Purpose 


CHICAGO DENVER 
| LOS ANGELES SAN FRANCISCO 
PORTLAND SEATTLE 
WICHITA DALLAS 
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Magnet Wire 
Electrical Cordage 
Rubber Covered Wire 
Office Wire 
Annunciator Wire 
Bare Flexible Copper 
Braids and Cables 


The Wheeler Insulated Wire Co. 
Bridgeport, Conn. 











WELDING AND CUTTING Pag ahh ontinued 

Swift Elec. Welder Co., 25 W. Grand SBivu., Detroit, 
Taylor-Winfield Corp., en Ave., — , 
Thompson Electric Welding Co., Lynn, 

Una Welding & Bonding Co., 1615 4 A Ave., Cleve- 


land, O. 
U. 8. L. Battery Corp., Niagara Falls, N. Y. 
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa. 
Wilson Welder & Metal Co., Hoboken factory, Terminal 
Bldg., Hoboken, N. J. 
Zeus. Seo Gibb Welding Machine Co. 


WHEATSTONE BRID See Instruments, Laboratery 
Standard. 

WICKS, Lubricating 

Brawley, T. B., 279 20th, Brooklyn, N. Y. 

WINDERS 
ae >» Ree Coil. See Winding Machines, Armature 

eld 

Coil. See Winding Machines, Armature & Field Cotl. 


Machines, a Coil. 


in Lamp 
Induction Coil. See Winding ) ng Induction Coil. 


See Winding Machines, Armature & Field Coil. 
— MACHINES, Armature and Field 
ol 
Armuture a Equipment Co., 2415 Forestdale Ave., Cleve- 
land, Ohi 


Browning. ‘tice Mutual ee & Machine Ce. 
Chapman Electric Works, P. E., 1820 Chouteau Ave., St. 


Louis, Mo. 

Columbia Machine Works & Malleable Iron Co., Atlantie 
Ave. & Chestnut St., Brooklyn, N. Y 

Comstock Mfg. Co., Wilkes-Barre, " 
mran, Frederick M., 177 New York Ave., Newark, N. J. 


Electric Service Supplies Co., 17th & Cambria Sts., Phila- 
delphia, Pa. 


—_ See Armature Coil Equipment Co., 2415 Ferestdale 
ve.. 


Cleveland, Ohio. 
Herald Electric Co., 35 East End Ave., New York, N. Y. 
Hunsdorf, Wm., 2056 E. Fourth, Cleveland, 0. 
Liberty Starter Co., 271 Vinewood Ave., Mich. 
Live, W. C., 208 8. Geddes, Syracuse, N. Y. 
Munsdorf Company, W. P., 720 Frankfort, Cleveland, Ohio. 
Mutual Foundry & Machine Co., Atlanta, Ga. 

$ Royalstone Ave., Minneapolis, Minn. 
See Electric Service Supplies Co. 
.. Frank, 253 A St., Boston, Mass. 


See Electric Service Supplies 
Superior. See Armature Coil Senipment ‘Co. 


WINDING MACHINES, Inductlon Coil 

Belden Mfg. Co., 2310B S. Western Ave., Chicago, Ill. 
Conron, Frederick M., 177 New York Ave., Newark, N. J. 
Eureka Tool & Machine Co., 42 Walnut, Newark, N. J. 
Leesona. | 7 Universal Winding Co. 

Lipe C., 208 8. Syracuse, N. Y. 

Norris ceatetes Co., 29th ras Broadway, Council Bluffs, Iewa. 
Radio Production Machinery Co., 212 Centre, New York. 
Universal Winding Co., Boston, Mass. 

Viking Tool & Machine Co., 747 65th, Brooklyn, N. Y. 
Weehawken ee Co., 543 Gregory Ave., Wee- 


hawken, N. J. 
WINDINGS. See Coils, Finished 


WINDOW SHADES, Factory 


Detroit, 


Athey Co., 6142 West 65th St., Chicago, Ml 
WIRE (Cable) (Cord), Aluminum. See Aluminum. 
Copper Clad. See Wire, Copper Clad. 
Forms. See Forms, Wire. 
Frames. See Forms, Wire. 
Fuse. See Fuses and Fuse Wire. 
Molybdenum See Molybdenum. 
Phosphor Bronze. See Phosphor Bronze. 
Platinum. See Platinum. 
Radio Bus. See Wire, Bare. 
Scrapers See Strippers. 
Strippers. See Strippers. 
Tungsten. See Filament, Incandescent Lamp. 
WIRE, Bare 
Armature Banding ............... See 8 
i Ee cccaniesndesnecenat See C 
DS SD A6cReeucéessbecscceannt See 8 
Pr SED  svcceseeesscseu See R 
Se STEED 66.c00sccunssaandne See C 
RR NED, ices scoucndisceccea See R 
ere See 8 
Acme. See Alloy Metal Wire Co 
Aavance. See Driver Harris Wire Co. 
Alloy Metal Wire Co., Moore, Pa..............-. cRm.. 
American Copper Products Corp., 233 Broadway, 
OU I eo eae pbinn badiies abet bie bie PD ia 
—- Electrical Works (Phillipsdale), Provi- 
ee RR eee 
American Insulated Wire & Cable Co.. Div. ef 
General Cable Corp.. 954 W. on Chieago.... C .. 8 
American Steel & Wire Co., S Ta Salle. 
Ar — sie 3 & Cable Co., by aioe: New 
ork See. Be 66S ORRSABS 06 0006.56.68 0 0%:00600s 
Anylite Elec. Co., Fort Wayne, Ind.............. c 
Ballast. See Gilby Wire Co. 
Baltimore Copper Mills (Div. of General Cable 
CD: RN, wn oc abewnse Sornicdacusers Cc 
Bassett Metal Goods Co., Derby, Conn. (General 
Sales Agent, Hatheway & Co., 16 Hudson, New 
2 Ne Ti SRS CE Saar eee are orient ts eA sa 
Belden Mfg. Co.. 2310B S. Western Ave., Chicago C .. 8 
Beldenite. See Belden Mfg. Co. 


Bradford, Kyle & Co., Plymouth, Mags............ .. R 


Braidite. See Cornish Wire Co. 

Brenvar. See American Insulated Wire & Cable Co 
Bridgeport Brass Co.. Bridgeport, Conn........ 
Calido. See Driver Harris Wire Co. 

Chromel. See Hoskins Mfg. Co. 

Chromic. See Murray-Harris Wire Co 


AS 


Electrical Manufacturing 


Climax. See Driver Harris Wire Co. 


Cook Plate Co., N., 70 Ship, Providence, R. 1. C 
Copel. See Hoskins 

Copperweld Steel Giassport, PBcccccceccceses c..8 
Cornish Wire Co., 30 Church, New York, N. Y.. C .... 


Corwice. See Cornish Wire Co. 
Crape. See Indiana Steel & Wire 
Crescent ins. Wire & Cable Co., N. J.. C 
Cupron. See Gilby Wire Co. 

Darow Mfg. Co., 36 E. 20th, New York, N. Y... C.... 
Vetruit insulated Wire Co., Detroit, Micn 

1885. See Chicago Insulated Wire & Mfg. Co. 

Driver Harris Wire Co., Harrison, me 
Kuectron. See Bassett Metal Goods Ce. 
Excellcier. See Branford Elec. Co. 
Fullman Mfg. Co., 
Gilby Wire Ca., Riverside Ave., Newark, 
Goldmark Co., James, 83 Warren, 
Hope Webbing Co., Providence, R. I. 


4415 Lawton Ave 


Co. 
Trenton, 


Zar 
@: 

+ 
w, 
ou 
bal 
ol 
a 






ee 





Karma. See Driver Harris Wire Co. 
Keystone. See Fuliman i ™ Rg 
Lucero. See Driver Harris Wire Co. 
Marion Insulated Wire & Rubber Co.. Marion, Ind. C .... 
Monex. See Standard Alloy Wire Co. 
——— —— — Co., 195 Ave., 

ee ee eS arc et oe 
Nehring Mnlectrical Works, De _. BBL, scccescses Btsaine 
Nichrome. See Driver Harris Wire Co. 
Novar. See Standard Alloy Wire Co. 
Page Steel & Wire Co., Bridgeport, Conn.. -. B 
Paranite. See Indiana Rubber & Insulated Wire Co. 
Peerless. See Alloy Metal Wire Co. 
Phillips Wire Co., Pawtucket, R. I. 
Phono-Electric. See Bridgeport Brass Ce. 
Premier. See Alloy Metal Wire Co. 
Providence Insulated Wire Co., Providence, R. I.. C .... 
Race. See Ross Wire Co. 
Revolute Wire Co.. Hastings-on-Hudson, N. Y.. © cece 





Verona 


Rice Co., A. H., Pittsfield, Mass. ................ - 
Roebling’s Sons Co., John A., Trenton, N. J..--«- CG. B 
Rome Wire Co., Div. of General Cable Co., 

Rome, BW. FT. cocccoccgcccccccccesce ecccccccce cee 
Ross Wire Co., 2 Bath; Providence, Be Bcosveves GC cs as 
Seneca Wire & Mfg. Co., Fostoria, O. ............ +... 8 
Silcrimp. See Valley Narrow Fabric Co. 

Silectron. See Standard Alloy Wire Co. 

Solar. See Gilby 7 Co. 

Sparg Wire Co., Rome, N. Y....... coooe © as os 
Standard Alloy Wide “a Elizabeth, Md. scsesnss os BD 
Standard Underground Cable Co. (Div. of General 

Cable Corp.), Pittsburgh, Pa. .........cscccscece Cc. 
Super-Insulated Wire Co., Plymouth, Mass. ...... Cc. 


Plymouth, Mass. 
Superior. See Alloy Metal Wire Co. 
Talking Tape. See Hope Webbing Co. 


Therlo. See Driver Harris Wire Co 
Tophet. See Gilby Wire Co. 
Tru-Lay. See Page Steel & Wire Co. 


Valley Narrow Fabric Co., Falls. 
Wheeler Insulated Wire Co.. 
WIRE, Copper Clad 
American Steel & Wire Co., = S. La Salle, Chicago, Ml. 


Copperweld Steel Co., Rankin, Pa. 
Standard Underground Cable Co., Div. of General Cable 
See Solder. Bar and Wire. 


Corp., ees Pa. 
WIRE SOLDER. 
WIRE DRAWING MACHINES 
Drawing and Re-drawing Mill Equipment for Small Wires 
American Insulating Machinery Ce., 519 Huntington Ave.. 
Philadelphia, Pa. 
Sleeper-Hartley, Inc., Worcester, Mass. 


m2 
“Bridgeport, Conn.. C .... 





Torrington Manufacturing Co., 70 Franklin, Terrington, 
Conn 
Vaughn Machinery Co., ows: Falls, Ohio. 
Wire Machinery Corp. of Am.. New Haven, 
WIRE, Insulated sv 
Annunciator, Office, Bell Wire....See A 
Asbestos Covered Heater Cord...... See H 
Asbestos Covered Magnet Wire....See M 
Enameled Magnet Wire ...... -+.--See M 
Pixtere Wire cccccccococcccsces R 
— Reinforced Heavy Duty 
Serer rrr. F 
seeaner COL. canes cabeenatununanien See H 
Benetton COs oc cccvcccccsescceses See R 
TN eee See R 
BEE WS ccccccscccccesanceses See M 
Rubber Covered Wire & Cable..See R 
cat, Mead, MERE ETT See H 
TR TE 0:00 60 40004058500008 See T 
A-A Wire Co. (Div. of General Cable 
Corp), 420 Lexington Ave., N. Y. C.. B 
A-1 Bran See American Insulated. 
Acme Wire Co., New Haven, Conn. 
Envamaled Silk, Cotton ....... seis .-M 
Amelectric. See American Elec. 
American Brand. See American Insu- 
lated Wire & Cable Co. 
American Copper Products Corp., 233 
Broadway, New York, oe 
American Electrical Works (Philips 
Providence, ‘ee * esee -M 
American Enameled Magnet "Wire *Co., 
Muskegon, Mich. .. ae re 
American Insuiated Wire ‘& “Cable “Co. 
Div. of General Cable Co., 954 be 
2lst, Chicago, Il. imlas Fen86 Snee Tee 
American Insulated Wire Corp., Div. of 
General Cable Co., 45 Baker, Provi- 
Games, BR. Tocccvcrsdncsccscacnctcoese RF a 2 « 
American Steel & Wire Co., 208 S. La 
Salle, Chicago, Wl. .nccccccccccccecs RFHATM™ 
Americore. See American Steel. 
Amerite. See American Steel. 
Amerixe. See American Steel. 
Amparak. See American Steel. 
Sycamore, 


Anaconda Wire & Cable Co., 
Ii. 





WINDERS © tatibees Cord Types 


Also for Dynamic Coils; Armatures; Radio 
and Electrical Transformers. 
Vitreous Enamel Hlectrtc Ovens 
FREDERICK M. CONRAN 
177 New York Ave., Newark, N. J. 
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-GILBY WIRE- 


COMPANY 
WILBUR B. DRIVER, 
Manufacturers of 


RESISTANCE WIRES 


—round and flat, fine wires, strip. Heat and acid- 
resisting castings. Special alloys. We can advan- 
tageously fill your requirements. 


“TOPHET A” “TOPHET C” 
(formerly SOLAR) (formerly Tophet) 
“CUPRON” 

RIVERSIDE AVENUE, NEWARK, N. J. 


President 











Anaconda Wire & Cable Co., 
Anaconda Wire & Cable Co., 


Maring Wire 
Pawtucket, 


Cneyvaknevetedentsensenebnnseses R a ee 
Branch, Muskegon, Mich. (Silk, Enamel) .......... M 
Ansonia Electrical Co., — Conn. 
Silk, Cotton, Enameled. . saeeedes 0é 40-0 a os 
Armoriokt. See American Steel. 


Bay State Insulated Wire & —_ Cs.. 
Paydras (Mattapan), 26, 
Chicago, Til. .......-- cee 

Belden Mfg. Co., 2310B S. Western Ave. 

Beldenamel. See Belden Mfg. Co. 

Beldenite. 








) a 4 
Boston’ Insulated Wire & Cable Co., 65 
Bay, Boston, Mass. R Tete 
Bradford, Kyle & Co., Plymouth, WS occa da de oe 
Cablex. See Collyer Insulated Wire Co. 
Celatsite. See Acme Wire Co. 
ae —_— ted Wire Co., 
Colorbeston. ‘See Generai “Blee. Co. 
Condex. See Simplex Wire Co. 
Colorubber. See Belden Mfg. Co. 
Copperweld Steel Co., Rankin, Pa...... 6s. ct ee] 6s 
Gotensael. See Belden Mfg. Co. 
Cottonite. See — cable od Seiten: 
‘able 
i eee KdeGabe 0b 0606e4ede002 FHATM 
Darow Mfg. Co., 36 E. * 90th, New York. «¥ ee 
Davis-Jones Insulated Wire Co., Paw 
tucket, R. I. Bat e- 
Deltabeston. See York Insulated. 
Detroit Insulated Wire Co., Detroit, Mich. R ...... T 
Diamond Braiding Mills, Chicago Heights R F Seve 
Di-Noburn. See Diamond Braiding Mill. 
Dreadnaught. See Indiana Rubber Co. 
Driver-Harris Co., Harrison, N. 
Dudlo Mfg. Co., Div. of bes ~~ te 
Cable Corp., Fort Wayne, Ind..........-.+.--M 
Ducatto. See Dudlo Mfg. ‘0. 
Durabilt. See Anaconda Wire & Cable Co. 
Duracord. See Anaconda Wire & Cable Co. 
Durawire. See Anaconda Wire & Cable Co. 
Duro. See McEvoy, C. H. 
Eagle. See Goldmark Co., James. 
Eastern Insulated Wire Co., Tilton, N. H. B .. .. «+ «+ «- 
1885. See Chicago Insulated Wire. 
Enamelite. See Acme Wire bn 
Fibrex. See Simplex Wire Co. 
Flexible Woven Cable Co., 755 Boylston, 
Boston, Mass. ...ccsccescsecsesccecee oe 
Flex-O-Cord. See Packard Elec. Co. 
Gareo. See General Asbestos Co. 
Gavitt Mfg. Co., West Brookfield, Mass. ........-- T.. 
GE-Fiex. See General Elec. Co. 
General fees & Rubber Co., Charles- 


oe ee ee 


tee] 
&: 


OE, I Soa. vbsnnn60n00e0nb¥se cewccdes 66:4 
General Sree, Co., Mer- 

chandise Dept., Bridgeport, Conn.... R F H.... M 
Giant. See Collyer Insulsted Wire. 
Goldmark Co., James, 83 Warren, New 

York, Annunciator and Asbestos, Cotton, 


Silk and Enameled Magnet ... 
Goodyear patios Insulating. See “Graybar ‘Electric : 


Graybar Elec. Co., Graybar Bldg., Lexing- 
ton Ave. & 43rd St., New York, N. Y.B......T..- 
Grimshaw. See New York = 
Hatex. See Hatfield Rubber Wk 
Hatfield Rubber Wks., Inc., Hillside, r 
Wee Ge h.o0sbndnnsden Uae ers +06e0s05 20es . 
Hazacord. See Hazard Insulated Wire Works. 


Hazard Insulated Wire Works, v. 

of Okonite Co., Wilkes-Barre, Pa. BP .c B oe gs 
Holyoke Co., 621 Broadway, New eS Seen Bee 
Indiana Rubber & Insulated Wire Co., 


Jonesboro, Ind. ....c.eeeseeeeeeecess RFH e 

tT. X. L. See Collyer Insulated. 

Kable. See Safety Cable Co. 

Kenrite. See American Insulated. 
Kerite Ins. Wire Cable hae 30 Church, 

New York, N. Y. .ccocccccccccsccoce » ae 
Kilo, Co., 2 E. 23d, New Re eae TM 
Koelle, Frederick C.. Real Estate Trust 

Bldg.. Philadelphia, Pa. ...... co DH oe 
Lowell Insulated Wire Co., Lowell, Mass. R F H oe 00 ee 
Liberty. See Nat. Metal "Molding. 

Loxsteel. See Hazard Insulated Wire Works. 
McEvoy, C. H., “ae aeicaecessass S «s so 00 ES oe 
Marton Insulate re ubber Co., 

Marton, Ind. ....cccccccccccseccccece BFBAP.. 
Massachusetts Elec. Mfg. Co., West Lynn, u 
Tac ncsbocetcancvbecssseesvanesse oo oe 00 6% ° 

Montgomery Co., J. R., Windsor Locks, v 
ucts Corp., Pittsburgh 

National ise. Products Corp. Pittsburgh PHATM 

N. E. See Goldmark Co., James. 

New York Insulated Wire Co., 114 Liberty, 


New York, N. Y. ...cccccccccccsccess R 
Nitro. See Belden Mfg. Co. 


0. K. See Phillips Wire Co. Also 

Okocord. See Okonite 

Okonite Co., Passaic, N. J.......+--+0++ B.. 

Ozex. See Simplex Insulated Wire 

Packard Electric Co.. Warren, O....... Bow aa sé ce se 


Parac. See a Wire Co. 
Paracore. See S. Rubber 


Parafiex. See Bishop Wire & Cable. 
Paranite. See Indiana Rub! 
Parkerite. See Seward Wire Co. 

Pern, See Packard Elec. 


Co. 
Philadelphia Insulated Wire Co., Let N. 
Third, 


Philadelphia, —-€ Serre re Sk mer 
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e © SPECIAL ~ 


Zoe 


OF ch AS MADE porcclains not 
T es promise but insure an un- 
paralleled grade of insulation; 
accuracy that only skilled craftsmen 


Yeutticiitse| to precision workmanship 


can produce; and uniformity that is the 


direct result of modern production 


facilities. " od o od - e ° ° ’ 


The Pioneer 5 experi nee be hits him 
to offer the electrical manufacturer an 
exceptional service in the development 
ot special porcelain parts ot most any 


size O1 shape no matter how intricate. 
Your Inquiries Invited 
rd 


The R. Thomas & Sons Co. 
LISBON, OHIO 
S.A 











Akron Porcelain 


Well formed - - - Strong 
Accurate - - - Good appearance 
Reasonable Prices 


THE AKRON PORCELAIN CO. 
Akron, Ohio 


Formerly the Mogadore Insulator Company 
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Our clay specialties, plain and 

threaded tubes, and Refractory 

Porcelain for Electric Heating 

Appliances are superior in every 

way; and “PORCELAV 4A” 

— the best Pyrometer Insu- 
on. 


Burgess & Company 
East Liverpool, Ohio 


Factory at Wellsville, 0. 


SAAR 





Chicago Representative: 
F. D. FARNAM & CO 
868 No. Wells 8t., Chicago, Dl 





















































ommutators— | 


| and other parts | 


Leading manufacturers of electrical equipment are 
depending on “EUREKA” as their regular source of 
| supply for Commutators, commutator bars (forged, 
|| drawn or cast), Brush Holders, Copper Leaf and 
Gauze Brushes. Collector Rings and Soles. Con- 
troller fingers, segments, field plates, etc. Switches. 
Non-ferrous castings and drop forgings. 

| 


Highest quality parts at reasonable prices, and 
prompt deliveries. 

Will be glad to figure with you on all or part of 
your requirements—write us. 


NORTH EAST, PA. 























| || Eureka Metat Propucts Corporation | 
| 


—€urexa— 
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WIRE, 


insulated—Continued 

Phillips Wire Co., Pawtucket, R. I...... oe os we ee 8 
Providence Insulated Wire Co., Providence R PB se we 
Raven Core. 


Electrical Manufacturing 


See New York. 


WIRE MANUFACTURING MACHINES 

(See Also Wire Drawing Machines; 

Taping Machines, Wire; Wire 3 — ae Mach 
Enameling Machines for Magnet Wire; ire 


Ss St 
Rockbestoe foarte. we > Geen ping Machines; Vulcanizers, Wire Ingulation.) 
Sts., New Haven, Conn.............. eed See es —e i SS ARR SRR EE Ree Tose ret 
4 raiding MOOS oc ccnncedetescusant 6 
Roebling’s Se ee Ss FHAT M Bunching sMachines ....eeseeeeee eee ees See 8 
a n aea a es. Covering Machines .........cscseeseeees See I 
Rome Wire Co., Cia — ad ee RFH:: T _ ——s Ssackinse censevecscoecences See I 
Ross Wire Co., 69 Bath, Providence, R.I1.. RB ...... nsulation Straining Machines.......... See} 
sce te golly” aly Mie. Co.. 1751 Nv Measuring Machines ..........ssseees See M 
esee fen, thee, ne ee Fark ae Machine®........sseceeee See A 
Safety Cable Co. (Div. of General Cable Speen Snekiam iadesaduebienseseoseee Bee U 
ee eT ee ey eee RP R .5.42 as Strandine Machine .................. See 8 
Pa kd Wg hy Siti Pad ee ng tere ._ = cocceces eccccce oars 
Seward Wire Co., Parkersburg, W. Va. R.........- Windle WOON 6caccccccccscesedcsscxte 0 


Silkenamel 


Silkenite. 
Simcore. 


Southern States Cable Co., Div. of Gen- Breguet See American Insulating Ferodo & Asbestos, Inc.. New Brunswick, N. J. 
eral Cable Corp., Mobile, Ala. ss ee ee ee ee M_~ Crescent. See Royle & Sons, John. Florsheim, H. A., 225 Fifth Ave., New York, N. ¥. 
Spiralweave See Hazard | Ins. Wire Durant Mfg. Co., 662 Buffum, Mil- Franklin Rayon Corp., 86 Crary, Providence, R. I. 
Standard Alloy Wire Co., Elizabeth, N. J..... H...... waukee, a, tet esseseronheeessh oe 46. «6 M. General Electric Co., Schenectady, N. Y. 
Standard Underground Cable Co., Pitts- Housatonic Machine & Tool Co., Great Lakes Yarn & Thread Co., 5133 Wesson Ave.. 
burgh, Pa. a, * —— nnd RFHAT Metapepert, OOM. .scscasecaccsease I Detroit, Mich. 
Sterling. See Standarc Jndergrounc Minneapolis Elec. & Construction Co., ‘4 
Sterling Insulated Wire Co., Fall River, 80 S. 12th St., Minneapolis, Minn. ......M.. Johns-Manville Corp., New York, N. Y. (Asbestos.) 
SER... . :ckuvsbhsss ckeanennabes scien oss R.........+. Nebuttco. See New _— Butt Co. Keasbey & Mattison, Ambler, Pa. 
Strand & Sweet Mfg. Co., Winsted, Conn........ ..M New England Butt Co., 324 Pearl, Lees Mfg. Co., 320 Broadway, New York, N. Y. 
Super-Service. See Rome Wire Co. Providenes, B. F, cescccvcesesveve ABM 8 y 7 * y 
Sweetstrand. See Strand & Sweet. Peerless See Royle & Sons, John. Multiple Winding Co., 77 Summer, Boston, Mass. 
Tip-Top. See Standard Underground. Royle & Sons, John, Paterson, N. J. I Rich & Co., H. S., 180 8. Water, Providence, R. 1. 
Tirex. See Simplex Wire & Cable. we =~ & Hartley, Inc., Worcester, A e Ryle & Co., Wm., 381 Fourth Ave., New York, N. 
Trenchlay. See Rome Wire Co. cones. see h5 5 84s a ceeessesseemgices 5's Silkslip. See Worcester Bleach & Dye Wks. Co. 
ae ye ke Harbor Rd. oe —_ Co., 326 A 8t., M _ Smith & Dove Mfg. Co., Andover, Mass. (Linen Thread.) 
Tubular Woven Fabrie Co., Pawtucket, ae — Machine —— } mene gs -. +» B......-+- Worcester Bleach & Dye Wks., Worcester, Mass. 
SPR ern es Paws ade niversa re Machy. Co., ag- 
United States Rubber Co., 1790 Broadwa gett, New Haven, Conn........... er. Lee F 
New York, N. Y...ccce.ssceseeeseee, B.. HA T.. Utility Mfg. Co. Cudahy, Wis....... fog coe ee 
U. S. Royal. See United States. Wardwell Braiding Machine Co., Cen- Horse Head. See New Jersey Zine Sales Co. 
Vardex Corp., Rome, N. Y. a ee oa cet WM WE: Bas ccccaseccessmanavs s0 0s BD. New Jersey Zinc Sales Co., 160 Front, New York, N. Y. 
Warrior. See American Copper. aire Machinery Corp. of Am., New Platt Bros. & Co., Waterbury, Conn. (Strips.) 
Wheeler Insulated Wire Co., Bridge- Haven, COmn. ...cccccccccccccccce ee oe ee M8 
ee ES ER SET ere pee RFHATM Weir. See Housatonic Machine 
White, J. M., 1128 Oliver, Philadel- ZINCS AND COPPERS, Battery 


phia, Pa. 
Whitney Blake Co. See Graybar Electric Ce. 


Wovenite. 


York Insulated Wire Wks. 
120 Broadway, New York, N. Y........ ae. ear Mew England Butt Co., 324 Pearl, Providence, R. Lb. 


WIRE  Aadaagge nintlgapbeg MACHINES 


w » 208 S. Ss Chi Kane & Roach, Syracuse, N. Y. 
& 2 oo Sete, Cen. ee Co., F. B., New Haven, Con 


WIRE, Steel Fiat 

Steel "Coating for Armored Conductor. 
American Steel 
Crescent Insulated Wire & Cable Co., 319 N. Oden Ave. 


Trenton, 


Roebling’s Sons Co., John A., Trenton, N. J. 
Seneca Wire & Mfg. Co., Fostoria, O. 


See Acme Wire Co. 
See Simplex Wire. 
Simplex Wire & Cable Co., 63 Syd- 
ney, Cambriies, BAGS. ccccsccccesvecs R F 
Shield. See Ansonia Elec’] Co. 


See Belden Mfg. Co. 


cvdccvenssetecsesscsccecess R S.. Ff. 


See Flexible Woven. 
of G. E. Co., 


American 


Adamson Maehine Co., Akron, Ohio.. I A ...... +s. 

Aimco-Seward. See American Insulat- 
ing Machinery Co. 

American Insulating Machinery Co., 519 
Huntington Ave., Philadelphia, Pa. 


Lal 
> 
@ 


WIRE POLISHING MACHINES 
(See Also Wire Manufacturing Machines). 

Insulating Machinery Co., 519 Huntington Ave. 

Philadelphia, Pa. 


N. J. WIRE TAPING MACHINES. ore Taping Machines, 
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Wrap- 


Wire 
WIRE VULCANIZING MACHINES. See Vulcanisers 
Wire Insulation. 


WIRE WRAPPING MACHINES 


Insulation Mixers; Terselson Machine Ce., 326 A St., Boston, Mags. 


WOOD BLOCKS. See Cabinets & Boxes, Weod. 
Boxes. See Cabinets & Boxes, W 
Cabinets. See Cabinets & Boxes, Wood 
Pulleys. See Pulleys, Composition. 
Woods Metal. See Radio Mountings. 


WRAPPERS, Paper. See Boxes and Wrappers. 


WRAPPERS, Tungsten Lamp. See Boxes and Wrappers. 
See Wire Wrapping 


WRAPPING MACHINES, WIRE. 
Machines. 


YARN AND THREAD; Silk, Cotton, Asbestos 


American Asbestos Co., Norristown, Pa. 


—- Glanzstopf Corp., 180 Madison Ave., New York, 
N.Y 


Anchor Thread Co., Trenton, N. J. 
Asbestos Fibre Spinning Co., North Wales, Pa. 


Columbian Rope Co., Auburn, 


a. 


Bunnell & Co., J. H., 32 Park Pl., New York, N. ¥. 
Edes Mfg. Co., Plymouth, Mas 


Extruded Metal Corp., 184 53rd. “Brooklyn, N.Y. (Zine Cups.) 


Franklin. See Grasselli Chemical Co. 
Grasselli Chemical Co., Guardian Bldg., Cleveland, 0. 
Iliinois Zine Co., Peru, Ill. 


Lind Mfg. Co.. 70 Wyckoff Ave., Brooklyn, N.Y. (Zine Cups.) 


Mattiessen & Hegeles Zine Co., La Salle, TL 


New Jersey Zinc Sales Co., 160 Front, New York, N. Y. 
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vailable! 








Largest Circulation 
Greatest Advertising 
Volume 
Highest Subscription 
Price 
Highest Subscription 
Renewal 


—_—_—_—_—_—- among 


DEALERS 
DEALER-CONTRACTORS 
CONTRACTORS 
CENTRAL STATIONS 
JOBBERS 


THE GAGE PUBLISHING COMPANY, Inc. 


461 Eighth Avenue 


19,135 


of the Industry’s 
Best Outlets are 


AVAILABLE 


Manufacturers 


Electrical 


Published Monthly by 


Established 1892 


of the Electrical Industry 


to 


through 


Record 


The Business Paper 


Since 1892 


New York, N. Y. 

















Vol. 4, No. 1 


mn: %. 
Commeqetan Rayon & Thread Co., 19 W. 2ist, New York, 
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CONNECTORS 


for ELECTRICAL DEVICES 


| : ; IN-PLUG connectors «J) 
4, 


- : AF 
for electric appliances, & 
apparatus, and portable S 


devices, are made by 
Klieg] in many different 
types and sizes, meeting 


innumerable require- 
ments, for making tem- 


a 





No. 950 No. 8950-B 


porary electrical connec- 
tions quickly and securely. 
Kliegl Pin-Plug Connec- 
tors will withstand severe 

usage; are in accord with 
Underwriters require- 
ments; capacities range 
from 5- to 200-amperes; 
types range from single- 
pole to eight-pole connec- 
tors, also multiple circuit 
and branch-off; special 
designs are made to 
order. 





No. 995 









Write for 
CONNECTOR BULLETIN 
No. 102 


KLIEGL 


UNIVERSAL ELECTRIC STAGE LIGHTING CO.., Inc. 
32! West 5Oth Street 





NEW YORK,N_Y. 


ein 





is “DUNCO” 


RELAYS 


ing relays to meet individual specifications. 
If our standard line (shown in catalog 
R-2) does not cover your problem, we will 
gladly build you a sample relay. 


“Built for the Job” 





We take special 
pride in build- 


FISH SPINE BEADS 


Porcelain beads with ball 
and socket joint, so that 
bending will never ex- 
pose the wire. A very 
efficient bare wire insu- 
lator, sizes up to 4 gauge 
wire. Samples on request. 






FISH SPINE 17. for 


QUhiaa 


BEST BARE wine 










IMMERSION THERMOSTAT 


Controls temperature of 
metal, oil and water 
baths, solder, etc. Tem- 


perature range up 


500° F., accuracy up to 
1%. Built in 4 styles. 
Tell us your special need, 


and let us help you. 





STRUTHERS DUNN, Inc. 
1135 Race Street, Philadelphia, Pa. 





























WILCOLATOR 


“TYPE W” 


IMMERSION 
THERMOSTAT 






A simple, sturdy thermo- 
stat designed to main- 
tain liquids at a constant 
temperature. Fully ad- 
justable over a range of 
30-550° F. sensitivity =5° F. excellent for 
hot water heaters. 


Write for Publication No. 100 


THE WILCOLATOR CO. 


Newark 


New Jersey 


A new KELVIN BRIDGE 














We also make 


Wheatstone Bridges, 
Galvanometers, Rheo- 
stats, Condensers, In- 
ductances, Potentiom- 
eters, Salinity Indica- 
tors, Electrolytic Ap- 
paratus, Magnetic 
Testing Apparatus, 
Cable Testing Instru- 
ments, and _ resistance 
units. We will be 
glad to confer with 
you on any special ap- 
paratus. 



































design 


Cat. No. 1620 


++ precise 


| measuring with 
speed and ease 


We offer this thoroughly 
tested instrument to elec- 
trical manufacturers for 
greater convenience and 
rapidity in measuring low 
resistances. Compact and 
direct reading, it is easily 
operated. Because of the 
closeness with which the 
scale can be read, it is 
well adapted to conductiv- 
ity and temperature coef- 
ficient measurements. Bul- 
letin and prices on request. 


THE RUBICON 
COMPANY 


29 No. Sixth St. 
Philadelphia, Pa. 
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We are manufacturers pare trial furnaces, rheostats and 
sively of high grade resistance controllers, and electrical test- 
alloys. ing and measuring instruments, 
anes Nickel- ‘Chromium radio rheostats, resistors, 
“is C, and ‘“‘D’’ and thermo-couples, etc. 
Standard Reig cover all ordi- We make these and other 
nary resistance requirements; resistance alloys in wire, rib- 
for high grade electric cooking bon or strip, either bare or 
and heating appliances, indus- insulated. 


Catalog and prices sent on request 





4% STANDARD ALLOY WIRE CO., Elizabeth. N. J. 














Rome Electrical Company, Inc. 


Manufacturers of 


Twin, Round, Flat and Square 


MAGNET WIRES 


Cotton, Silk, Asbestos and 
Enamel Covered 


Write for Prices 


ROME NEW YORK 




















Standard Non-Rusting 
Thermostatic Thermostatic 
Metal Metal 


ANEW combination of metals perfected to avoid the 
necessity of extra processing when contact with 
steam or water makes the use of other thermostatic 
metals impractical. Little loss of sensitivity. Made in 
all sizes and shapes for every application. 


Contact Points 
{" Platinum, al 
and Alloys 


Interstate Products Corporation 
29 Commercial Street, Newark, N. J. 





























We Manufacture 


THERAPEUTIC LAMP 
CARBONS 


Ultra-violet Sunlight 
Infra-red 
All Standard Sizes 


BECKER BROS. ELECTRICAL CORP. 
23-25 North Jefferson Street, Chicago, III. 

















Insulated Wire Strippers 
Save Money 


Our motor driven wire 
strippers will remove insulation 
from the ends of insulated wire— 
Quickly, Easily and Neatly. 

Any kind of wire or leads, 
strips any insulation, any length. 
Neatly twists loose strands. 

Speeds up production, im- 
proves quality and saves money. 
Large return on small investment. 

Used and endorsed by the 
best known concerns, both large and 
small. 

No charge (for _ information, 
study of your job, or Free Trial. We 
specialize on Wire Strippers 





Prices mailed on request. 








Descriptive Bulletin and Low ae mean 








507 Erie Bldg., Cleveland, Ohio 





The Wire sa on 


COMMUTATORS 


for all types of 


GENERATORS, 
STARTERS, 
We specialize in commu- MOTORS, 
tators for high speed motors. 
FAN MOTORS 


Let us estimate on your requirements 


THE DERBY COMMUTATOR CO. 
Derby, Conn., U. S. A. 


























Use Our Electric Tools 
For Screw Driving and Nut Setting 


in your production work and 
double your output. We manu- fr— TT 
facture several types—Portable 
and Bench Machines 

Send us your particular propo- 
sition. 

These tools are adaptable for 
Radio and Speaker assembling, 
also electric plugs, switches, 
etc. 


Will handle screws up to No. 
10. 


Ask us for prices and 
circular matter. 


Vim Electric Tool Co. ~ 


149 Broadway, New York City 





BENCH TOOL WITH 
PEDAL 




















ne New Production Chair 


At Our Risk No Further 







Obligation 
Our product is sold strictly on its merits. You cannot 
appreciate its splendid usefulness and low cost until 
sou see it, use it, compare it under your own actual 
service conditions. We do not ask that you buy our 


strong, sturdy Bridgebilt chairs. Just try one for 
strength, comfort and the same general wear 
and tear uses you would expect of any product. 
We stand or fall on your decision. Pin your 
business ecard to this coupon TODAY. Mark 
it and mail direct. We ship sample at once. 
No obligation to buy. Do it NOW. 


The Wire Chair Company 
CHICAGO 
613 N. LaSalle : FREE TRIAL 


St., Chicago No. 1005-W for a month's 
119 E. 27th St., FREE TRIAL. 


New York, N. Y. : © Send me Free Bridgebilt Catalog 





OSend me Production Chair : 
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The Most Complete 
Line of Drum Controllers 
in the World 








Model 432—Made as Por- 
, table D.C. and Single- 


Hercules Fingers | ee 


No Better 
Drum Fingers 
Made 














Have every feature necessary and de- 
sirable for perfect electrical mechan- 
ical construction. Mica insulated, 
double rod mounting. Non-stubbing. 
Adjustable. Perfect electrical contact 
from tip to lug. Tension spring carries 
no current. Forged copper tip double 











riveted and renewable. Steel finger 
bar. For complete details see our cee ee 
publication 500. no se a Portable AC. 
; ‘ d nete 
UNION ELECTRIC MFG. CO. Transformer Voltmeters, Ammeters 








and Milliammeters 


934 Juneau Ave., Milwaukee, Wis. 


Manufacturers of 


Electric Motor Control Apparatus 
Also Associated Manufacturer with, and Eastern Distributor for The “General Practitioner’’ for 


DIAMOND <& ELECTRICAL MFG. CO., Los Angeles, Cal. : e é 
lL Magnetic Motor Control Apparatus : | Electrical Maladies 


Electrical systems, like the human body, frequently 
; - need doctoring. For all-round testing service the 
| Weston “JUNIORS” can always be depended upon 


° to give a correct diagnosis of alternating current 
New Code Air-Cooled conditions. 

Like the general practitioner, Weston “Juniors” 
S orgel ransformers combine the requisites for treating all conditions of 


electrical apparatus met with in the daily round of 


WITH CONDUIT CONNECTIONS service calls, and they have sound organs and a 


sturdy physique capable of withstanding the hard- 






































No Extra Fittings Required est kind of usage. 

, Te er . The Weston “Junior” line includes five types of in- 
Can be installed inside of buildings without struments: D. C. and Single-Phase Wattmeters. 
fire-proof vaults or enclosures of any kind. A. C. Ammeters and Voltmeters and Current and 


Potential Transformers. The Wattmeters, Am- 
meters and Voltmeters are enclosed in strong bake- 
lite cases, fully shielded from stray magnetic fields. 
They are supplied with knife-edge pointers and 
mirror scales and possess every constructional re- 
finement associated with highest Weston quality. 





Alternating current 
power circuits can be 
changed easily and 
economically to be 
more practical and 
more efficient § for 
Lighting, Portable 
Tools, Appliances, ete. 


For a surprisingly low investment a combination of 

these instruments can be made up from standard 

ranges that will meet the needs of any electrical 

department, whatever the size or nature of the plant. 
Weston sales and engineering service is world-wide. 
Whatever your testing problem, our instrument 
specialists will be only too glad to help you in its 
solution, Call our nearest office. It entails no 
charge or obligation. 


WESTON ELECTRICAL INSTRUMENT CORPORATION} 


582 Frelinghuysen Avenue Newark, N. J. 


Approved by 
Underwriters 











Made in sizes 


1/4to 50 KVA. 


Single-phase, 2-phase 
and 3-phase 


110,220,440,550V. 


Transformers Designed 
for Special Applications 








Ask for Descriptive 
Literature 











SOX — Sl. 
INSTRUMENTS 





Sorgel Electric Co., 89 W. Water St., Milwaukee, Wis. 
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The well-designed and properly constructed 
oven for baking motor armatures and coils, 


effects important savings in maintenance costs, 
because: 


1. Its general layout is fitted to the needs of the plant 
where it is located. 


2. It reduces to a minimum the amount of handling and 
operating labor required. 


3. It conserves fuel by means of properly disposed insu- 
lation, heat-proof construction and the recirculation 
of heated air. 


4. It gives a high degree of product uniformity, due to 
a carefully balanced system of heating and ventila- 
tion, that subjects all units of the oven load to the 
Same temperatures. 


5. It is highly flexible 
and under complete 
control, so that baking 
conditions can be ac- 


curately varied to District Sales Offices: 


i ee Sere New York 
suit the needs of any tte et site’ pide. .2. Cleveland 
type of coils or arma- 432 Pennant Bidg......... San’ Stra hauls 

; Gs 62sec cho ann an rancisco 
tures being run. Hiram Walker & Sons Metal Produets, 
Limited, Walkerville, Ont., Canada 
6. It can be operated 908 Ellicott Square.............. Buff 
ast Jackson Bivd.........20. Chicago 
complete safety, con- 807 San Fernando Bldg., Los Angeles 
centration of inflam- 248 Central Bidg.......... Seattle, Wash. 


mable or _ explosive 


YOUNG BROTHERS COMPANY 


6523 MACK AVENUE, DETROIT, MICHIGAN 
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AN OVEN FOR THE BAKING OF 
ARMATURES ANDCOILS 2. « 


7. It does not allow burning or embrittlement of the 
insulating varnish. 


8. It produces a thoroughly dry film, tough enough 
to withstand the most severe treatment in service 
and developing the full dielectric strength of the 
varnish. 


9. It bakes the coils or armatures in the shortest 
time consistent with the characteristics of the 
varnish used. 


10. It delivers the baked coils or armatures all ready 
for assembly. 


belle ied 


If your oven units do not meet these standards, your baking 
and maintenance costs are probably higher than they 
need be. 


Young Brothers Company 
are prepared to investigate 
and make recommenda- 
tions for means of in- 
creasing your oven 







Ovens For flici 
Core and Mold eliciency. 
Baking 


Drying 
Electrical Appliance You — under _— 
Baking obligation in ac- 
Low Temperature : ° 
Teak Teoutine cepting this ser- 
Japanning and En- vice. 
ameling 
Adapted to All 
Methods of Heat- 
ing 





mixtures of gas in 


\, Se, 
Gnecis ganic TN DUSTRIAL 
being prevented. 








oO. 


OVENS 























zal 








Knowing vs. Thinking 





— = 


A key booklet 
to intelligent 
buying 


= 
| TRE PROS POR BRONZ 
|) sMemicc, 








Executives who use or who are_ prospective 
users of phosphor bronze will be glad to know 
of this authoritative booklet. It covers its sub- 


ject thoroughly, and is compiled from the half- 
century's experience of the firm that first manu- 
factured phosphor bronze in this country. 


“Elephant Brand” Phosphor Bronze is of uniform 
excellence, graded for every purpose Available 
in ingots, castings, rods, tubing, sheets, wire and 
ropes. Write us today for the booklet, and be 
prepared for more profitable buying of Phosphor 
Bronze 
THE PHOSPHOR BRONZE SMELTING CO. 

2200 Washington St., Philadelphia, Pa. 


Sole Manufacturers of 


Brand 
Bronze 


Elephant 
Phosphor 























ACME WIRE PRODUCTS 


Magnet Wire — All Insulations 
Coils — Magnet Wire Wound 
Varnished Insulations 
Parvolt Filter and By Pass Condensers 





All Products Made to Recognized Commercial 
Standards including those of: 
National Electric Mfrs. Assn. 

Radio Manufacturers Assn. 
American Society for Testing Materials 





For 25 years manufacturers and suppliers to 


the largest and most discriminating users. 


THE ACME WIRE CO. 


New Haven, Conn. 








Branch Offices 
New York Cleveland 
52 Vanderbilt Avenue Guardian Building 
Chicago 
842 North Michigan Avenue 
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Your Customers Will Be There 


* ? OU can meet more customers (past, 
a W ill You: Vow and future) in one week at the 
National Electrical Exposition than 

you can meet in months anywhere else. 
































Here you will meet the men who come look- 
ing for things to specify and buy. The au- 
dience will include electrical engineers, con- 
tractors, dealers and industrial executives— 
men who are responsible for design, produc- 
tion, operation and maintenance. They will 
come prepared to buy or recommend the 
purchase of equipment, machinery, materials, 
instruments, tools, appliances and devices 
used in the generation, transmission, distrib- 
ution, control, measurement and application 
of electrical energy. 


The current-consuming public will be there 
in large numbers during special hours set 
aside for that purpose. 


Whatever the electrical need that is met by 
your product, exhibit it at this great expo- 
sition. 

The best locations go to the earliest appli- 


cants for space. Write at once for diagrams 
and rates. 


NATIONAL ELECTRICAL 
EXPOSITION 


Auspices of 
New York Electrical League 
New York Electrical Board of Trade 


Management of 


INTERNATIONAL EXPOSITION 
COMPANY 


Largest Industrial Exposition Organization in 
the World 


GRAND CENTRAL 
PALACE 


October 7 to 12 
1929 





ry 


mAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAS 
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PAID 
CIRCULATION 


for 
sale 








LECTRICAL RECORD has paid circulation aplenty 

for sale. Just plain, matter-of-fact, honest-to-good- 
ness buyer distribution, built up over a period of years. 
In other words, a proven market. 


When a paper makes itself conspicuous by continued 
leadership in the number of buyers it attracts as sub- 
scribers year after year, you can mark that paper as one 
that will just as surely produce favorable action toward 
the advertised product. 


ELECTRICAL RECORD, with its top paid circulation 
among those that wholesale, retail or install electrical 
products, is a direct avenue of approach to these buyers. 
It is therefore the economical means of cultivating the 
market. 


THE GAGE PUBLISHING CO., Inc. 
461 Eighth Avenue 
New York, N. Y. 


ELECTRICAL RECORD ELECTRICAL MANUFACTURING 
METROPOLITAN ELECTRICAL NEWS 
GAGE LIST OF ELECTRICAL BUYERS 
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Universal and induction type small fractional 
horsepower motors *. -— all requirements 
for small motors. 
tions. oo ELecTRIC ~~ a 


















us your specifica- 
co. 






omines, Michiga 
Small ar 2 Specialists Since 1890 


















[% NATIONAL x} \VATIONAL *& 


HEOSTAT 


YOU GET what you want in CONTROL, in 
SIZE and in TYPE when you order THE 
NATIONAL RHEOSTAT :— 

YOU GET Adjustable Resistance AT ITS 
BEST— 

YOU GET Prompt Service— 

YOU GET Reasonable Prices— 


WE CET busy when you send your problems—Write us. 


Our 20th Year—Ask for Catalog 


National Electric Controller Company 
5315 Ravenswood Ave., Chicago, Ill., U.S. A. 

















Universal Motor 


for 110 Volts 


Suitable for phono- 
graph drives, drink 
mixers, sewing ma- 
chines, small Lathes, 
etc. 

Battery motors and 
— small generators our 
Ne. 46 specialty. Send for cir- 

cular. 
LIBERAL DISCOUNTS TO DEALERS. 


KENDRICK & DAVIS CO. 
LEBANON, NEW HAMPSHIRE 
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A 72 Hour 


Resistor Service 


“Speed” is the cry of the production 
manager whenever a change in resistor 
design is necessary—and “Speed” is 
our answer to his urgent request. 


Simply send us your specification, and 
we will have resistor samples on their 
way to you for testing within 72 hours. 


New equipment—new efficient person- 
nel—new short-cut methods—make 
this rush service available. 


Try us out. Simply mail us the speci- 
fications for your new design, and we 
will forward samples built to meet 
those specifications. 





Send for the New Hardwick, 
Hindle Catalog 


[ts jammed full of. charts— 
engineering data that every en- 
gineer would be glad to have on 
hand when ordering resistors. It 
also gives a complete listing of 
the Hardwick, Hindle line—with 
types of brackets, lugs, etc. 





Merely send us your request for 
a copy on your business letter- 
head—the catalog is free. 


HARDWICK, HINDLE, 


INCORPORATED 
SALES DEPT. 













































Send GCtrand *: 
' csnetes Sfran star ndard 


FLEXIBLE 
SHAFT 
EQUIPMENTS 
MANY TYPES 
AND SIZES 
¥y to 2 H.P. 


Manufactured 
by 
N. A. STRAND & COMPANY, 5001 N. Lincoln St., Chicago, Ill. 




















122 Greenwich St., New York City 
Factory 


215 Emmet Street, Newark, N. J. 





RESISTORS 
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te 
right Spring 
costs no 





EPENDABILITY of springs as 
a part of your product is of 
more importance to you than 
initial cost. All things considered, 
when a spring is essential to the 
operation of any device the 
best is the cheapest, re- 
gardless of first cost. 








COMPRESSION EXTENSION 
TORSION FLAT 
ANY MATERIAL OR QUANTITY 
ANY STYLE OR SIZE 
ALSO LIGHT STAMPINGS 


WM.D.GIBSON CO. 


1800 CLYBOURN AVE. 
CHICAGO 
ILL. 
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COILS 


Electro Magnet 

Transformer ae y 

Inductance 1 d 

Resistance type coil under 
Ignition the classifications of 
Medical paper section, layer- 
Meter 
Choke wound and cotton in- 


| terwoven. The many 
| years we have devoted 
to the solution of coil 
problems have placed 
us in an advantageous 


position in this indus- 


try. 
Acme 
Products Co. 


Boston, Mass. 


Electro Magnet for Fire Alarm Systems ' 
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Your Gil Problem 
ue Solved / 


Install a group of 


“Universal 
Coil Winding 
Machines 
and insure 
uniform production 
of dependable coils 
at surprisingly 
low cost 













Purchase these same 
coils from us, carefully 
wound to your 
specifications and 
ready for application 
to your product 


UNIVERSAL ——" COMPANY 
BOSTON 
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Electrical 
Manufacturers ! 


You owe it to your 
trade to equip your 
products with 


SHERMAN 


connectors.... 


SHERMAN 


Set Screw Connectors 


~~ For Stranded 
, Cable 


—with dividing 
wall. 

These connectors, for 

safety and economy. 

should be standard 

equipment on all 












motor-driven machin- 
ery; they will help 
sell your products. 











For Solid and 
Stranded Cable 


—wire holes clear 




















through. 

Sherman Set Screw Connec ~ 

tors are of solid brass rod: MOOH WN 

are plainly marked, neatly 

packaged and labeled, and 

screws heavily rust-proofed. = —— aS 
They are old favorites, newly SSS ae 
improved. MMM My 





SHERMAN 


Fixture Connectors 


These handy little connectors 
for small wires ought to be fac- 
tory equipment on every fixture 
that you ship. Your dealers and 
contractors like to receive fixtures 
ready-to-hang,—without the mess 
of soldering. These fixture con- 
nectors will increase your sales 
and improve your fixtures. 


Solid brass, they have perfect 
conductivity; bridge prevents 
mixing of wires, and just a turn 
of a screw-driver will do the job. 
One size takes all wires up to No. 
12. The most efficient solderless 
fixture connectors made. 


Sold thru Jobbers 
H.B.SHERMAN MFG.CO. 


Headquarters for ALL Terminals 
Battle Creek, Mich. 
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HANDY & HARMAN 





Handy Silver 
Solders 


For Soldering, Brazing, 
and Welding in the 


Electrical Industries 


Fill the temperature-gap 
the 


brass, bronze and spelter brazing 


between lead-tin solders and 


and welding materials. 


Fuse at 1325° to 1600° F. 


—they can be used on thin sec- 
tions of copper, brass, steel, monel 
metal, stainless steel or other metals 
fusing at 1400° or above. 


Ideal for Electric Wire or Cable 


Because of their great strength, high 
conductivity, malleability, and re- 
sistance to shock, vibration and cor- 


rosion. 


Known Constant Resistance-Value 


The 12 different compositions of 
“Handy” Silver Solders are held to 
a high degree of exactness, in both 
their 


metallurgical and _ physical 


Our 62 years of 
the 


precious metals are back of every 


characteristics. 
experience in fabrication of 


ounce we produce. 


When you send for your copy of 
“Handy Book of Silver Solder E” 
state any soldering, brazing or welding 
problems that may now confront you. 


HANDY & HARMAN 


Executive Offices—57 William St. 
New York, N. Y. 


PLANTS 
Bridgeport, Conn. 


Fulton and Gold Sts., New York City 


Providence, R. I. 


» 
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Dependability 


From the standpoint 
of quality, uniformity, 
and prompt delivery, de- 
pendability has made 
Bead Chain the standard 
4 a of the industry. 








Albert Lorsch & Co., Inc., Sales Agents 
607 Fifth Avenue 
New York City 














thy Noi 
,_ Allloy 


this latest develop- 

ment in contact points 

is the quickest and 

surest means to the an- 

swer. You will find « 

that No. 10 Alloy is a 

great deal more economical to use than tung- 
sten and will replace that metal in many ap- 
plications. You will also find that, as com- 
pared with the usual grades of silver, No. 10 
Alloy has a higher arc-resisting quality and is 
comparable with silver in price. Get the sam- 
ple and prove these statements. 


THE H. A. WILSON CO., NEWARK, N. J. 


Refiners and Workers of Platinum, Silver and Other 
Precious Metals 


Chicago Office—5 S. Wabash Ave. 























“Everything in Insulation” 





Compounds, Waxes and Paints 
Varnishes and Varnished Materials 
Insulating, Waterproofing and 


Maintenance Paints 


Mitchell-Rand Mfg. Co., 19 Vesey St., N. Y. 

















““Candy’s Faultless” 


(True to name) 


WAXES 
INSULATING MATERIALS 


Rubber Covered and Weatherproof Wire, 

OF’ Coils, Condensers, Conduit, Wet and Dry 

Batteries, Wiring Devices, Sockets, Switch- 

boards, etc. MATERIALS TO YOUR OWN 

SPECIFICATIONS OUR SPECIALTY. Com- 
pounds for Radio Parts. 


35 Years’ Experience in Compounding 


CANDY & COMPANY, Inc. 
35th and Maplewood Ave., Chicago, IIl. 
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WHEN IN NEED OF 


SPECIAL STUDS 
SPECIAL SCREWS 


MACHINE SCREWS 
MACHINE SCREW NUTS 


COMMUNICATE WITH 
THE HOUSE OF SERVICE 


THE PROGRESSIVE MANUFACTURING CO. 
TORRINGTON, CONN. 


We please those discriminating manufacturers who 
not only demand quality but service as well. Busi- 
ness goes where it is invited and remains where it is 
well treated. The illustration reveals a few only of 
the possibilities that are developed by the cold head- 
ing process. 
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Heat cannot harm this magnet wire 


Insulated with pure long-fibre asbestos, Deltabeston magnet 
wire has increased the dependability of motors in every 
industry. Deltabeston is heat-proof. Moisture cannot pen- 
etrate its walls. It also resists the action of acids and 
abrasion. Ask for samples; test them, yourself; and learn 


why Deltabeston is used by sO many prominent manufacturers. 


YORK INSULATED WIRE WORKS 
of General Electric 
120 Broadway New York 





wae 


Deltabeston 


WIRE WITH LONG FIBRE ASBESTOS 


Gage List 


OF ELECTRICAL BUYERS 
~__F 


he trade authority 
since 1892 


YL 12 







































A Guaranteed if Jobbers Central Stations 
Compilation Dealers Contractors 
ELECTRICAL | Manufacturers Agents and 
BUYERS 4 Distributors—Exporters, etc. 3 


| 

| 

| 

| 

| 

of ALL | Contractor-Dealers | 
| 

| 

| 

Complete details on request | 
| 


THE GAGE PUBLISHING CO., INC. | 
Publishers of 


Electrical Record—Electrical Manufacturing | 
Metropolitan Electrical News 





461 Eighth Avenue, New York, N. Y. 
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All kinds of Electrical Screws carried in stock 


WRITE FOR PRICES 


NEW ENGLAND SCREW 1 


DEPT. A 
44 FARNSWORTH ST. BOSTON, MASS. 


Pr A << 












































and you will know why we are 
always busy on springs and 
screw machine parts. Quality 
and service our WATCHWORDS. 


The Peck Spring Co. 
gia Plainville, Conn. 


ae 
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For Better Washers 


ACTUAL 
SIZE 


OF BRASS, STEEL AND COPPER 
Highest quality—Low prices 
Write Us 








MASS. MACHINE SHOP, INC. 





BOSTON, MASS. 




















, Coil Wire 
> SPRINGS 


For all electrical and mechan- 
ical manufacturing purposes. 
All specifications as to quan- 
tity and quality are accurately 
met. Our prices are right 
and delivery prompt. 


Write for Catalog 


ADVANCE SPRING & 
WIRE COMPANY 


Carroll Ave. and Wood St. 
Chicago, Illinois 




















Chicago Rawhide 


Mallets and Rawhide-Faced 
Hammers 


Used extensively in_ electric 
motor assembly and repair work. 


Saves Battered-Up Motor Parts 


Will transmit an effective blow 
without damage to the most deli- 
cate surface. The blow is not 
more destructive to the tool itself 
than to the object to which it is 
applied—therefore, doubly econo- 









mical. 
THE CHICAGO RAWHIDE MFG. CO. 
1287 Elston Ave., Chicago, IIL. 














ON GUARD! 


Between You 


and High Costs 


KESTER SOLDER COMPANY 


Established 1899 


4210 Wrightwood a Chicago, IIl. 


| 
KESTER FLUX- 3a OLDER 


“ormerly Chicago Solder Company 




















E-Z WIRE STRIPPER 
A HANDY TOOL 


for all 
MANUFACTURERS 


Here is a tool that will save 
you time and money, speed 
up production and lower 
your costs. 





This inexpensive tool strips 

wire of 10 to 20 gauge 20 
times faster than usual 
methods. Give it a trial on 
a money back guarantee. 
Thousands in use. 


PYRAMID 


2 PRODUCTS CO. 
2311 ard State St., Chicago, U.S. A. 
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CASE BROTHERS 


INCORPORATED 


Highland Park, Conn. 


Manufacturers of 


Insulating Papers 
and Boards 














Press Boards 


Fuller Boards 
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Pure Zinc for 
Fuse Elements 


Strip Zine 
for 
Commercial Uses 


Eyelets 
Standard & Special 


Large Articles Made on 
Multiple Plunger Press 


The Platt Bros. 
& Co. 


Waterbury, Conn. 








* 
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ELECTRITE 


A high grade fibre board 
for electrical insulation. 


A material of quality pos- 
sessing high tensile and 
dielectric strength. 


Tested and approved by 
the Underwriters’ Labora- 
tories. 


230 Park Avenue 
New York, N. Y. 





Pulp Products Department 


WEST VIRGINIA 


PULP & PAPER COMPANY 


35 East Wacker Drive 


Chicago, IIl. 
































— 


ae Wires 


Made to suit your Conditions 


or Requirements 
or to your Specifications 
Our 33 years’ experience 
at your command 


Special Waxes 
for 
Special Purposes 


Brooklyn, N. Y. 


E. T. Trotter & Co. 


576-602 Johnson Ave. 
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THE 
MOLDING 
PROMISE 

IS 
PERFORMED 


WHETHER 

THE JOB 

Is TO 

BE DONE 

IN BAKELITE 
OR 

COLD MOLDED, 


OUR EXPERIENCE 


AND AMPLE 
FACILITIES 
DISPEL 
ALL DOUBT 
AS TO 
RESULTS 


Cw 


AMERICAN 
INSULATOR 
CORP.., 


NEW FREEDOM 


PA. 
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No nuts Se 
to loosen when 
fastenings to sheet 
metal are wr. ¥ 
with these @ y ited 


Self-tapping Screws 


HEET metal assemblies made with Hardened Self- 


tapping Sheet Metal Screws are secure assemblies. 
1 No nuts to loosen or come off. 


l 

3 And less time and effort is required to make fastenings 
1 ° . ° 

8 with these unique Screws. No need to fumble with nuts 
. and washers . . . no troublesome tapping—no tapping 
. plates. Just turn the Self-tapping Screw into a drilled or 
punched hole with an ordinary screw driver. It takes 


40 but a fraction of the time and considerably less effort 
3 than other methods. 
11 
e As the Self-tapping Screw is turned in, it cuts its own 
as thread in the metal, binding the members firmly together. 
™ With these Screws you can save time and speed up as- 
19 semblies of thin sheet metal or metal as heavy as 10 gauge 
ri (0.140’). They are also equally well suited for use in 
po solid material of comparatively soft composition, such as 
aluminum and die castings, Bakelite, Ebony, asbestos, 
0 transite board, slate, etc. 


Most prominent electrical manufacturers are using these 


122 Screws to advantage. Try them yourself—we will send 
- sufficient samples for a trial. Just describe your assembly. 
88 

sad PARKER-KALON CORP. 190-204 Varick St, NEW YORK, N.Y. 
131 


118 


over 


: PARKER-KALON 


.122 HARDENED SELF-TAPPING 
.100 


a Sheet Metal ee 


PATENTED 
.124 APR.1.1I¢ 1eao9 8 


-Ne 8 
AUG 14,19 23- No 14€ 38 —FeB 10/1925-N 
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as best represented by the Chromalox line of heating units 


ee 


having the resistor wire 
embedded in refractory. 








CHROMALOX 


HEATING UNITS 


Domesuc.u Commercial 

















Write for your copy of 
these 8-page bulletins 
showing dozens of sizes 
and ratings of the largest 
complete line of heating 
units for all kinds of elec- 
trical appliances, heating 
devices, hotel and restau- 
rant equipment and other 
electrically heated prod- 
ucts. 





At ee > Dee ee fis 
EASONS: Because, as manufac- 
turers and dealers and central 


station commercial managers will tell 
you, Chromalox heating units have defi- 
nitely helped to eliminate heating unit 
problems. Of patented construction 
(having the resistor wire embedded in 
refractory) these Chromalox units have 
enabled many an appliance manufac- 
turer to finally put on the market prod- 
ucts that are trouble-free as far as the 
heating element is concerned. 


Chromalox-equipped, A Vital Selling 


Point 
“Chromalox - equipped’ — 
that in itself is a definite 


guarantee that such appli- 


will 


ances give your cus- 








This chart shows the trend of leading appliance and 
industrial equipment manufacturers towards adopt- 
ing Chromalox embedded type heating units. Today, 
more than 90 electrical manufacturers are making 
their products trouble-free by standardizing on 
patented Chromalox heating units. 


tomers the best of performance service. 
That’s why manufacturers such as Ma- 
jestic Elec. Appliance Co., Wells Mfg. 
Co., Armstrong Elec. & Mfg. Corp., 
American Ironing Machine Co., play 
up the fact that they use Chromalox 
units. It’s a convincing selling point. 
It means that you and your dealers 
won’t be bothered with the usual kicks 
and comebacks that put you in wrong 
with customers, and eat into your 
profits. 


Chromalox-equipped Products 
STAY SOLD 


Most of the guess work about your 
product doing a real job can be easily 
eliminated by using Chromalox units. 
Automatically, kicks and come-backs 
are side-tracked when you use these 
trouble-free units. 


But What About Your Products? 


Whether you are working on a new 
product or improving an old one, we 
can be of valuable help to you with 
experience gained from years of work- 
ing with leading companies making all 
kinds of electrically heated equipment. 
When you write for the Chromalox 
bulletins, tell us about the ap- 
pliances or heating devices 
you want properly heated. 


“Fhiy There’s no obligation! 


7 
. 
Hitmen, 





This thoroughly modern day-light factory 
now nearing completion, will be devoted to 
the manufacture of Chromalox heating units 


hroma 


ELECTRIC HEATING UNITS 


Manufactured Exclusively by Edwin L. Wiegand Company, 7500 Thomas Boulevard, Pittsburgh, Pa. 
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SOLE LICENSEES: Canadian Chromalox Co., Ltd., Toronto, Canada ABROAD: Geo. Bray Co., Leeds, England 
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